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NOTE BY THE SECRETARY. 


The papers published in this volume do not necessarily carry with 
them the endorsement of the Association. ‘The authors alone should be 
held responsible for all statements made and opinions expressed. 

The “List of Members,” and the “Sanitary Authorities of the United 
States, Canada, and Mexico,” have been revised to date. 
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THE PRESIDENT’S ADDRESS. 


By FELIX FORMENTO, A.M., M.D. 
New Orleans, La. 


Mr. CHAIRMAN, FELLOW-MEMBERS OF THE AMERICAN PUBLIC 
HeattH AssociaTIon, LADIES AND GENTLEMEN: I feel proud and 
happy to greet you in this hospitable and beautiful City of Mexico, and 
to be called upon as your presiding officer to address the 20th meeting of 
the American Public Health Association, in the presence of such a dis- 
tinguished audience, composed of the most eminent citizens of our sister 
republic. What an honor for our Association ! 

Here we have on the one hand men illustrious in science and in art, 
in peace and in war; on the other hand, the representatives of the 
federal and state governments, the high clergy, with, at its head, the 
Right Reverend Arch-bishop of Mexico. And, asa beam of light and 
grace enlivening the graver tone of this assembly, have gathered around 
us the fairest daughters of this land of dreams! All have come to 
express by their presence, their sympathy for our great humanitarian 
work. Is not such a spectacle well calculated to inspire us, to encour- 
age us in the prosecution of the labors we are about to undertake? 

This meeting of the American Public Health Association in Mexico is 
an event of too great importance to be passed by without special men- 
tion. For the first time in its history, it may be said, our Association 
has met beyond the boundaries of the United States. The meeting held 
a few years ago in Toronto, just across our borders, in an English-speak- 
ing community, having such affinities of origin, race, customs, and man- 
ners, can hardly be considered as held under foreign skies. 

This accounts for the unusual interest taken in this reunion by so 
many savants and sanitarians of both Americas. We are here from 
every quarter of this great continent, some of us thousands of miles. 
away from our homes, after days and weeks of travel, by land and sea, 
some in the luxuriant Pullman palace cars, others by the primitive 
method of mule-back and Indian canoes, over mountains and rivers, 
across valleys and forests, all undaunted by fear of danger, fatigue, or 
personal discomfort, by loss of time or money, our hearts beating in 
unison, our thoughts fixed upon this Mecca, common goal of Yoz, 
devotees to science—soldiers of humanity ! 

We have come to fraternize with friends, old and new, in this beauti- 
ful metropolis, under the united flags of the two great American repub- 
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lics, with the determination that this meeting will be a grand success in a 
scientific, as well as in a social, point of view. This day, a new era 
begins in the political life of our two countries; this day, new and 
powerful links of mutual affection and esteem are created between two 
peoples bound together by common destiny, institutions, and aspirations ! 

This assembly of men devoted to the noblest of all sciences—the pro- 
motion of public health (I should say international public health)—is an 
eloquent proof of the solidarity of our profession, which, ignoring all 
creeds or politics, and not confined within natural or artificial barriers, 
embraces within its ranks men of all countries and races, in the same 
brotherhood, under the banner of progress, enlisted in the search of 
truth and in the good fight of reason and science against prejudice and 
ignorance ! 

Our cause is a noble one, gentlemen. None but the purest motives 
could inspire the efforts, the workings of an association whose object is 
to protect the public health, teaching the people those laws of hygiene 
which not only prolong life but secure health and happiness. We 
might add that these laws are conducive to morality. By making man 
sound, robust, healthy, we make him happy and virtuous. Itis grand 
and noble to relieve pain, to cure disease; it is still grander and nobler 
to prevent sickness and prolong human life! 

Preventive medicine is the legitimate boast and conquest of medical 
science of the latter part of the nineteenth century. Until but a few years 
ago, private hygiene was alone taught and practised; nowadays, public 
hygiene, whose object is the welfare of the masses, is absorbing the 
attention of governments and individuals. It has developed into a new 
science—Sanitary science or ‘* Public Sanitation.” 

This leads me to speak of the origin and foundation of this Associa- 
tion. It was, I think, in the year 1872, that the American Public 
Health Association was first organized. Its promoters were a few far- 
sighted and public-spirited citizens, who met on a September evening in 
the parlors of the Ocean House, at Long Branch. The names of those 
noble men should be here gratefully remembered. To Stephen Smith, 
Elisha Harris, Rauch, Snow, White, and their worthy associates, our 
people owe a debt of gratitude which they can never well repay.. Many 
of them have been removed from their sphere of usefulness to a better 
world. A few ofthe original founders of our Association are still among 
our ranks, some with us to-night, and their hearts must rejoice when 
they see the immense progress this association has made since the day 
they started it, exerting its beneficial influence over the millions of peo- 
ple, and now ready to unite in one family the sanitarians of America. 

Our Association has just entered its twenty-first year. The young and 
timid child of a few years ago has now attained the period of manhood. 
I am happy, as its president, to congratulate you, gentlemen, upon its 
reaching its majority under such auspicious circumstances. 

The American Public Health Association aims to awake the interest 
of the public on sanitary matters ; to warn them that the laws of Nature 
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cannot be violated without detriment to the community, that disease and 
death are, in the majority of cases, the consequence of the violation of 
such laws and not a chastisement from above; it is a penalty visited 
upon ignorance, indifference, and neglect, and not the inexorable decree 
of a guzd divinum. 

This Association has been the teacher, the tutor of our people, we 
may say of our governments. Wherever its great health congresses have 
been held, keen interest has been exerted in hygienic matters, extending 
even to neighboring cities and states ; the people have been led to study 
their sanitary surroundings and to ameliorate them. Everywhere has 
local sanitation been improved, causes of disease removed, towns and 
villages been made clean and healthy, everywhere have the health and 
physical conditions of the inhabitants been greatly enhanced. In every 
city where we have met, hundreds of its best citizens have joined the 
ranks of our Association. As a consequence of this waking-up of our 
people to the realized necessity of hygienic reforms, numerous auxiliary 
sanitary associations have been organized throughout the country, and 
which, acting in accord with the local health authorities, have greatly as- 
sisted the latter in the prosecution of their work. Memphis, Nashville, 
New Orleans, Savannah, Indianapolis, all our cities I may say, have be- 
come enthusiastic on the subject of sanitation and have accomplished 
great and permanent sanitary reforms, which in no other country but 
ours could have been obtained without the actual interference and power- 
ful financial assistance of the central government. Suffice it to mention 
here the admirable system of sewerage of Memphis, the work of one of 
our fellow-members, which has reduced toa very satisfactory figure the 
once formidable death-rate of that city, twice decimated, in 1878 and 
1879, by dreadful epidemics of yellow-fever. 

One of the factors conducive to sanitary progress, in great part due to 
our Association, is the organization of state and municipal boards of 
health. It was only twenty-three years ago that the first state board in 
the United States was established in Massachusetts. We now have 
boards of health and health officers in almost every state, city, town, and 
village in the country. These organizations have done an immense 
amount of good ; they have awakened the people from their indifference 
and neglect ; they have stimulated them to practical results, they have en- 
lightened rich and poor upon vital questions which were until then en- 
tirely unknown. Every citizen to-day fully understands the importance, 
the necessity, of a pure water-supply, pure milk and wholesome food, re- 
moval of nuisances, ventilation, drainage, sewerage, paving of streets, 
etc. Every one appreciates the benefits of hygiene in all. its branches 
and numerous applications. Great improvements in local sanitation 
have everywhere been accomplished. Our state boards have done still 
more for the protection of the public health. Unaided by the national 
government, left to their own resources, without the codperation of fel- 
low-states, many of them have undertaken and carried out to complete 
success sanitary works of truly national importance. I beg to be excused 
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for mentioning here the remarkable results obtained by the Louisiana 
State Board of Health, which during the last fourteen years has succeed- 
ed in protecting the whole Mississippi valley from invasion of yellow- 
fever. Thanks to our incessant vigilance, to our perpetual state of de- 
fense, thanks to our admirable system of quarantine, yellow-fever has 
been excluded from our shores, while at the same time our commercial 
relations with Central and South America have been greatly extended, 
and we hope will take greater development in the future. But a local 
system of maritime sanitation, however perfect it may be, will not suffice 
by itself to bring about these much desired commercial facilities. It will 
be our duty to study, to suggest such sanitary measures and quarantine 
reforms as are required in those ports of the gulf and of the Antilles 
where yellow-fever is endemic, and which have most direct commercial 
relations with our American ports; to study the proper construction of 
steamers plying between those ports, their equipment, furniture, crew, 
etc., the proper methods of disinfecting them at the point of departure, 
during the voyage, and on their arrival. 

It is our paramount duty as sazztarzans to indicate and cause to be 
enforced such measures as will secure the public health. Subsidiarily, 
as cztizens we should foster the development of commerce and business 
relations between our respective countries as the main source of wealth 
and prosperity of a people. 

The American Public Health Association has the support, the backing, 
of the whole medical profession of the United States. It will soon secure 
the endorsement of the distinguished and enlightened profession of this 
country. Thanks to its influence on public opinion and on the press, it 
has been able to obtain the passage of many excellent laws in favor of 
public hygiene and sanitation. 

Every one of our meetings, held annually in a different city, has served 
not only to establish more intimate relations between our fellow-members, 
but also between the people of different sections of the country. Every- 
where we have found something of interest to us. Here particularly, 
many new and instructive object lessons will be imparted to us. We 
will be able to compare the old and new civilization of this extraordinary 
country ; the remnants of the mysterious civilization of the Aztecs and 
the wonderful achievements of progressive modern Mexico! 

In matters which concern us most directly, we will find ample oppor- 
tunities for study and investigation. We will visit with surprise and ad- 
miration your great engineering works for the drainage of this remark- 
able valley ; these works first undertaken three centuries ago and which 
have just been brought to a successful termination. We will find in 
your admirable code of sanitary laws many excellent provisions to adopt. 

Nothing, gentlemen, is more apt to bring men together than: common 
interest. A common cause unites us; our object is the same. We are 
working, not in the interests of one particular section or state, but for 
the amelioration, the welfare, of the whole country. This desire, this 
ambition, has extended beyond our political frontiers. We recognize that 
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in science, in public hygiene, the different nations of a whole continent 
are as much our fellow-citizens as those living under our flag and insti- 
tutions. 

In this age of rapid railway communications we are all equally inter- 
ested in preventing the introduction of foreign pestilence, in removing 
permanent, endemic causes of disease, whether they exist within our 
own borders or across the frontier. We are engaged in a common fight. 
We can only win by concert of action, by a well elaborated plan of bat- 
tle. To that end we have come to you, and we hope, with your assist- 
ance, to see the influence of this our common Association extend to the 
fartherest limits of the American continent. 

The United States, Canada, and Mexico are already working in har- 
mony towards securing this great object of a mutual protection, by 
improved sanitation and a progressive system of quarantine which will 
protect without unnecessary restrictions upon commerce and the hard- 
ships of the past. We want Cuba and the Central and South American 
states to join our Sanitary Protective Union. We will then be able to 
formulate some systematic practical plan, by which all unnecessary 
restrictions will be removed, and to adopt a system of international 
notification, and report of all contagious and infectious disease, a system 
which now exists among the different states of the American Union. 
By this means, confidence will be established, sensational rumors pre- 
vented, panics avoided, and the barbarous shot-gun quarantine abolished. 
By concert of action and codperation, our boards of health will be 
enabled to stamp out contagion without creating a disturbance in the 
whole country. 

This meeting, I predict, will establish perfect confidence and harmony 
between the sanitary authorities here represented. There is no telling, 
gentlemen, to what results may lead this codperation, this better 
knowledge of men and things, this common understanding, this moral 
obligation freely and unreservedly subscribed to by men of honor, to help 
and protect each other, to discard all measures not sanctioned by science. 
Statesmen and diplomats have invented as bonds of union between 
nations, Dreibunds and Zollvereins, reciprocity and the like. What are 
those measures in comparison to the Sanitary Union we propose? They 
disappear in their insignificance. The former, based upon political or 
economical considerations alone, are ephemeral: the latter, born of a 
great humanitarian thought, should be immortal. ’ 

This is the age of sanitary engineering. Thanks to it, whole sections 
of country, formerly made uninhabitable by malaria, have been redeemed 
to habitation and agriculture; cities once foci of disease have been 
remodelled and made clean and healthy ; trades and industries once con- 
sidered as fatal to man have become innocuous. 

The sanitary engineer goes hand in hand with the modern sanitarian. 
Their united efforts have accomplished wonders; by their joint action, 
thousands of lives have been saved and millions of dollars added to the 
public wealth. See what has been done in the case of London, where, 
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with its four millions of inhabitants, and the unfavorable conditions 
arising from such an agglomeration of people, the death-rate has been 
gradually reduced, in a comparatively short time, from forty per thou- 
sand per annum to sixteen per thousand. Consider the changes in the 
sanitary conditions of Marseilles, Toulon, Rome, Naples, and other 
cities, once hot-beds of disease. Since the last cholera epidemic which 
decimated Naples in 1883, the Italian government, in spite of its finan- 
cial troubles, voted sixty millions of francs for the sanitary improvement 
of that city. Numerous examples of the kind are to be found both in 
Europe and America. It is sufficient to recall to mind the gigantic sani- 
tary work of New York, Chicago, and this very City of Mexico, whether 
it be to obtain an abundant supply of pure water, or to secure a proper 
system of drainage and sewerage. 

Never was there a more propitious time to agitate this great question 
of public sanitation. Governments and individuals begin to fully realize 
- that sanitary improvement is a good investment; that hundreds or 
thousands spent in that direction will bring back millions and millions, 
to say nothing of the added value of increased population and diminished 
death-rate. It pays to enforce sanitation. 

Will it be said that the united efforts of our people will fail to accom- 
plish that which single-handed cities and communities, far less wealthy 
and prosperous than ours, have accomplished? What Italy has done in 
Naples and Rome, are our governments unable to do? 

The great vital problem for us, gentlemen, is yellow-fever. Are we 
not justified in hoping that our combined efforts will find out its true 
epidemic causes and the proper means to wipe it out? The Mexican 
Gulf ports, the Antilles, the Atlantic coast of South America, all re- 
puted habitats of yellow-fever, call to-day for energetic action. We 
must smother the scourge in its very cradle. 

We are in an era of progress. A near future will realize our hopes. 
The stamping-out of yellow-fever will be the triumph of modern sani- 
tary engineering. 

To attain such a goal, which would create a new epoch for our 
respective countries, what are the proper measures and means? With- 
out discounting the future, I would respectfully suggest, as a preliminary 
step, the appointment by the Association of a permanent committee 
‘*On the origin and development of yellow-fever and the proper means 
to wipe it out at its birth.” This committee to be composed of sani- 
tarians and engineers, from the different countries represented in this 
Association, invoking, if necessary, the assistance of our governments. 

Let such a committee set to work deliberately, make an annual report 
of its labors, and in a few years I am confident we will have accom- 
plished great results. 

Let us now review the principal events and improvements that have 
taken place in public hygiene since our last meeting. The facts and 
figures here given are mainly taken from the remarkable article on 
‘¢ Hygiene and Epidemiology,” in the Annual of the Universal Medical 
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Sciences, issue of 1892, by our worthy Vice-President, Walter Wyman, 
A. M., M. D., Surgeon-General, United States Marine Hospital Service. 

The most notable sanitary event of the year 1891 was the seventh 
International Congress of Hygiene and Demography, held in London, 
August 10 to 17, 1891, two months before our last reunion. Sir Joseph 
Fayrer, president of the section on preventative medicine, referred in 
his address to the wonderful improvements in the public health of 
England due to sanitary work, showing that in two hundred years the 
death-rate had diminished from 80 per thousand to 17.85 per thousand, 
per annum. 


“In some parts of England,” he says, “where the main object is the recovery or main- 
tenance of health, the death-rate is down to 9 per thousand, while in others where the 
main object is manufacture and money-making, it is as high as 30 per thousand. The 
decline in the general death-rate has been from 22 per thousand in 1866~’70, to 17 per 
thousand in 1890. This is no doubt due to the enforcement of sanitary measures pre- 
scribed by the ‘Public Health’ and other sanitary acts. A still further decrease will 
follow a more general and energetic enforcement of these acts, with a corresponding 
improvement in the material and social welfare of the masses.” 


To show the relation of filth upon the public health, Luigi Manfredi 
has made elaborate investigations on the composition of the dust of the 
streets of Naples, giving the number of microbes of all kinds per one 
gram of dust. Remarkable differences in the proportion of micro- 
organisms exist in the dust from the different quarters of the city. In the 
cleanest streets the number of microbes was ten millions (10,000,000) 
per gram, while in some of the dirtiest streets that number was raised 
to five billions per gram. In every case the unhealthiness of the street 
or quarter was in direct proportion to the number of microbes in the 
dust. 

The question of water-supply for towns and cities continues to be the 
absorbing topic among sanitarians and engineers. Every one recognizes 
the relation existing between the water-supply of a city and the prev- 
alence or absence of typhoid fever, dysentery, and cholera. Water is the 
habitual vehiculum of the pathogenic germs producing those diseases. 
These will disappear wherever and whenever a supply of pure and 
untainted water is obtained. Filtration, for water-works, is now recog- 
nized as the best method of purification of water from rivers and 
streams. 

A proper system of drainage and sewerage is not less desirable than a 
pure water-supply. Everywhere a greatly reduced death-rate has fol- 
lowed the introduction of such a system. We expect great results in 
my native city from the system now being carried out. 

On the subject of alimentation we will say that the necessity of meat 
inspection, as well as that of a fixed standard to determine the quality of 
milk, and the prohibition from the market of tuberculous milk and meat, 
are now recognized by all sanitarians, and sanitary laws to that effect are 
being gradually adopted and enforced in every country. 

The question as to whether the addition to food of antiseptics as pre- 
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servative agents constitutes an adulteration, has been repeatedly discussed 
among sanitarians and manufacturers. Salicylic acid was first used as a 
preservative, especially in beer. In alaw-suit, by some French brewers 
against German beer introduced in France, and which almost invariably 
contained salicylic acid, the Paris court of appeals decided that that acid 
was to be regarded as an adulterant and to the prejudice of the pur- 
chaser. A commission of the Academie de Medecine, appointed to 
inquire into the action of salicylic acid in food, reported that in many 
instances it had produced serious effects, and that small but continued 
doses were likely to result in grave gastric and hepatic disturbances. 
All addition of salicylic acid was prohibited by the French, Italian, 
Austrian, Spanish, and Dutch governments. Since the general prohi- 
bition of the use of salicylic acid, other substances have been used in its 
place, such as bi-sulphites, benzoic and boracic acids, benzoates and 
borates. The boracic acid and borates are generally considered to be 
the mildest and most harmless of antiseptics. We are of opinion, how- 
ever, that the use of all antiseptics, whether as preservative agents or for 
the purpose of ‘‘ re-greening” of vegetables, such as is practised so 
extensively in France with sulphate of copper, should be strictly pro- 
hibited by law. 


VACCINATION. 


It seems strange after all that has been said and written in favor of 
vaccination, and the overwhelming proofs of its efficacy everywhere, 
that we should be obliged to notice at the end of this nineteenth century, 
that this practice still finds some opposition in certain classes of the peo- 
ple, and even among physicians. We are greatly surprised to see Dr. 
Le Fort in a recent discussion at the Academie de Medecine on the 
results of obligatory vaccination in England and Prussia, endeavoring to 
prove that the decrease of the mortality by small-pox in these countries 
is due more to isolation and the erection of special hospitals than to ob- 
ligatory vaccination, which, he adds, would never have been voted for 
ina French chamber. In refutation of such dangerous doctrines we will 
simply call your attention to a table to be found in Wyman’s article on 
Hygiene, Annual of 1892, showing the annual death-rate from small- 
pox per one hundred thousand inhabitants in Prussia and Holland, 
before and after the enactment of the obligatory vaccination laws; and 
on the other hand, the results noticed in Austria, where no compulsory 
vaccination exists. 


QUARANTINE. 


The subject of quarantine was extensively discussed at the Seventh 
International Congress of Hygiene and Demography. Sir Joseph 
Fayrer expressed the English opinion in regard to it when he said ‘‘¢a¢ 
we can exterminate zymotic disease altogether is not to be expected, but 
there cannot be a doubt that we may diminish its incidence, and though 
we may never be able to reach the ‘ foxs et origo mali,’ yet we can 
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make the soil upon which its seed is sown so inhospitable as to render it 
sterile.” 

Surgeon-General J. M. Cunningham said that sea-quarantine had 
done no good; that quarantine was a tyranny, obstructing commerce 
and interfering with personal liberty, etc. While we admire the 
remarkable progress made in England in local sanitation, and are among 
the first to recognize the extraordinary results achieved by it—some of 
which have been mentioned in this paper—we cannot help considering 
such doctrines as fraught with danger and entirely at variance with the 
results obtained in other countries. The resistance of England to quar- 
antine can only be ascribed to its insular position, its great distance from 
the source of yellow-fever and cholera, and its favorable climatic condi- 
tions. In fact, outside of England, the English people make no objec- 
tion to quarantine; we notice that the countries in the Mediterranean 
basin which are the most severe in the matter of quarantine are the 
English possessions of Gibraltar, Malta, and Cyprus. We know that in 
Canada strict quarantine restrictions are enforced under the superinten- 
dence of my distinguished predecessor, Dr. Montizambert. In the 
United States, the general process of disinfection, besides thorough 
cleansing, discharging of ballast, pumping out of bilge-water, scrubbing 
of wood-work, etc., consists of fumigation with sulphur dioxide; the 
use of bi-chloride of mercury and steam-heat, with a reasonable period 
of observation. 

Disinfecting apparatus, by means of steam under pressure, should be of 
more general use in local sanitation. Every hospital should be supplied 
with one, and in all large towns there should exist, as in many cities of 
Europe, some establishments where bedding and infected clothing could 
be properly disinfected. That the general laundry has been the means 
of spreading infection in many cases, there can be no doubt. 


INFLUENZA. 


At the close of the year 1891, influenza was raging violently in most 
countries of Europe. It prevailed in epidemic form in Russia, Austria, 
England, France, and Germany. In Berlin alone not less than forty 
thousand cases of influenza were reported during a period of four weeks. 
About the same time it was quite prevalent in almost every country of 
the world. In Japan it prevailed extensively, fifty thousand cases being 
reported among the Japanese in Yokohama alone. Since epidemic 
influenza first appeared in the United States, in March, 1891, it gradually 
spread until every city and town in the whole country became affected 
with the disease. It generally prevailed for a period of about six weeks, 
indirectly causing everywhere a very high death-rate, interfering in 
many cases with the municipal public service. In some cities it seemed 
to assume new forms and to constitute, so to speak, a new disease, or 
rather to give rise to new pathological lessons. Those of the so called 
grip-lung were the most striking. In this form rapid infiltration or 
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solidification of a whole lung sometimes took place in the space of 
twenty-four hours, not from hepatisation or pleuritic effusion, but from 
what seemed to be solidification of effused liquid material in the sub- 
stance of the lungs. This condition, often noticed in my own practice, 
when not rapidly fatal, lasted months and months, no remedy proving of 
any avail apparently, the patient owing his recovery to vzs medicatrix 
naturae. 

As far as I know, the causal micro-organism has not yet been discov- 
ered. The disease has once more disappeared as mysteriously as it first 
appeared. 


CHOLERA. 


This dreadful scourge, which only a few weeks ago threatened the 
continent of Europe, has now ceased to occupy the public mind, except 
in the city of Hamburg. America has once more been spared the hor- 
rors of a chorera epidemic. You will remember that in 1884, when 
it reigned epidemically in Spain, Italy, and France, we escaped it on 
this side of the ocean. Studying the course of the disease, we find it 
followed the same route as it did in 1831 and 1847. Brought from 
Persia to Bakhum, the eastern termius of the trans-Caucasian railroad, 
it soon spread in every direction, on the western shore of the Caspian 
sea, reaching Petrovock, Astrakhan, and advancing into the interior to 
Tifflis, Samora, en route towards the Black sea and Central Russia ; 
from Russia it was carried to Hamburg, Antwerp, and Havre, by Jewish 
emigrants booked for the United States. In Hamburg, where all the con- 
ditions favorable to its propagation existed, the epidemic soon assumed 
immense proportions, causing several hundred deaths per day ; whilst in 
other cities in better sanitary conditions, notably Berlin and Paris, where 
it appeared, it did not spread and did but little harm. 

The facts relating to the recent importation of cholera in New York 
city, by infected Hamburg vessels, through a defective system of 
quarantine, and the stamping-out, by isolation and other strict sanitary 
measures, of the few cases which had there developed, are too fresh in 
our mind to require much dwelling upon. New York had been found 
shamefully unprepared. At one time the danger was threatening in- 
deed; there was a momentary panic all over the country. But soon 
recovering, the people awoke to energetic action; measures were at 
once taken to place cities and towns in proper sanitary condition, and 
to prevent by sea and land quarantines the introduction of the pestilential 
disease. So far we have escaped the danger. Our future safety is at 
the price of our continual vigilance. 

Let us here remark that the cholera inoculation of Pasteur and Haff- 
kine has proved quite successful in the case of guinea-pigs, which have 
been rendered cholera-proof by it. If the heroic experiment recently 
accomplished by the New York Herald correspondent can prove any- 
thing (it being an only case), such a method promises equal results with 
human beings. 
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IMMUNITY. 


We cannot close this review without mentioning a few of the latest 
and most curious investigations on the subject of immunity. 

Recent researches of bacteriologists have demonstrated that immunity 
against certain communicable diseases can be acquired by inoculation of 
the blood-serum of an animal naturally immune to that disease; for 
instance, the blood-serum of a goat, which possesses a natural immunity 
against anthrax, if injected to a susceptible animal, will protect the 
latter against the disease; in this case the most violent injections will 
give no results. In like manner the blood-serum of an animal rendered 
artificially immune will, when injected into another animal, likewise act 
as a protective vaccine. | 

he pathogenic action of all infectious bacteria seems to be due to 
toxic products, or toxines, secreted, elaborated during the active develop- 
ment of the bacteria cells. 

Bacteriologists are now everywhere absorbed in researches and studies, 
destined to find out the proper method of isolating these toxic products. 
Extraordinary results have lately been obtained. 

Prof. Tizzoni and Dr. Cattani, a lady physician of the University of 
Bologna, discovered some time ago a protective vaccine against tetanus. 
After many experiments they succeeded in finding in the blood of an 
animal refractory to tetanus, a particular substance, the ‘+ Tetanus 
Antitoxine,” which they isolated and cultivated. This substance in- 
jected into animals invariably protected them against the most virulent 
inoculations of tetanus. 

But still more extraordinary are the results achieved. Further experi- 
ments proved that this antitoxine is not only a preventive but a curative 
agent of tetanus, not only in animals but in man. Cases of actual re- 
coveries by antitoxine injections in advanced stages of the disease have 
been observed by Tizzoni, Cattani, and Schwartz of Padua, and other 
successful results under the same treatment have been since reported. 

This success with tetanus suggested the idea of generalizing the 
method and applying it to rabies. Previous experiments made by 
Tizzoni and Schwartz had shown that the blood-serum of an animal, 
rendered immune by Pasteur’s vaccination, naturalized the virus of 
rabies to the point of rendering its inoculation perfectly inert. New 
experiments were made on animals actually affected with rabies, and 
it was demonstrated that injections of the blood-serum of an animal so 
rendered immune, not only prevented the development of rabies, but 
cured the disease already in existence. Some cases of recovery are 
reported in which the injections were practised as late as forty-eight 
hours after the disease had developed. Drs. Tizzoni and Cattani have 
very recently communicated to the Regia Accademia dei Lincei the 
result of their latest experiments. They have succeeded, after numerous 
complicated researches, in extracting from the medulla ofa rabid animal, 
a substance, antitoxine, apparently free of all virulence, and which, 
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injected into animals affected with rabies,.is reported to have actually 
cured the disease. We already possessed Pasteur’s preventive inocu- 
lation ; if time and experience should confirm the Italian physicians’ 
observations, Tizzoni’s method will become the curative treatment of a 
disease which up to the present time had baffled all the resources of 
science. So far the Bologna savants have operated on animals only. 
Let us hope their method of treatment will prove equally successful with 
man, giving as good results as the analogous treatment of tetanus by 
antitoxine injections. 

While on the subject of preventive inoculation, we deem it but just to 
recall to mind the experiments of Freire, Carmona, and others on the 
prevention of yellow-fever by inoculation of attenuated virus. Their 
methods have not received the unqualified sanction of science. The ex- 
istence of the micrococcus xanthogenicus has been denied by many ; 
still, we must admit that their researches are in line with the principles 
laid down by the immortal Pasteur and in consonance with the latest 
discoveries of bacteriologists. By analogy, we should not belittle the 
results they may lead to. At any rate, it is proper and just to recognize 
their scientific efforts and encourage them. Failure itself is honorable, 
when engaged in such a cause. 

Thorough investigations of this important subject should be entrusted 
to unprejudiced and disinterested parties, experienced in the diagnosis 
and treatment of yellow-fever. They should be versed in chemistry, and 
in the use of the microscope and other instruments of the latest perfection. 
These duties might well be confided to the yellow-fever commission 
proposed by us. It would investigate the subject of yellow-fever inocu- 
lation, as well as all points relative to the origin, cause, and propagation 
and prophylaxis of the disease. 

Up to this time, the researches of bacteriologists have been of more 
benefit to preventive medicine than to the rapeutics. Only in a very 
limited measure has the knowledge of a specific cause of disease been 
conducive to a specific treatment. The latest discoveries of bacteriolo- 
gists, among whom our distinguished fellow-member, Col. George 
M. Sternberg, Surgeon, United States Army, seems to indicate a new 
departure in the treatment of infectious diseases. Although, as sanitari- 
ans, we are more directly interested in preventive than curative medi- 
cine, yet the subjects are so closely allied that progress in one is a step 
forward in the other. In this connection we deem it appropriate to re- 
produce the following extract from the masterly address ‘‘on general 
medicine,” read at the Detroit Meeting of the American Medical Associ- 
ation, by our esteemed friend, Dr. A. L. Gihon, Medical Director, 
United States Navy. 


“‘Erhlich’s experiments with pathogenic toxalbumins, Sewall’s, showing that immunity 
from poisoning by rattle-snake venom may be produced by small doses of its toxic agent, 
and other facts, give strong support to the view that all infectious diseases are due to the 
action of substances resembling the toxalbumins already discovered, and that acquired 
immunity from any of them is due to the formation of antitoxines in the blood of the 
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immuned animal. Sternberg suggests the possibility that in these diseases the toxal- 
bumin which gives them their specific character is a product of the living cells of the 
body of the infected individual, and says the inference is justifiable that the blood and 
tissue-juices of any individual who has recently suffered an attack of small-pox or scarlet: 
fever, contains an antitoxine which would neutralize the active poison in the circulation 
of another person immediately after infection. Dr. Sternberg holds the experiment 
warrantable to ascertain whether a small quantity of blood drawn from the veins of the 
protected person would suffice to arrest or modify the course of these diseases. The 
transfusion of a moderate amount of such blood might be curative or confer immunity 
in advance of infection, and possibly an antitoxine may be obtained from the blood of 
vaccinated calves, which would have a curative action on small-pox. Dr, Sternberg has 
himself demonstrated, by recent experiments with the blood of vaccinated calves, that 
there is something in this blood which does neutralize the specific virulence of vaccine- 
virus, both bovine and humanized.” 

These experiments are still in their infancy; it is impossible to foresee 
the results they may lead to. A new light seems to be dawning on the 
horizon of preventive medicine as well as that of general therapeutics. 
Has science reached the point of coercing nature to yield its secrets? 
Will the medicine of the future consist in opposing curative antitoxines 
to toxic microbes? But without dwelling much further on this subject, it 
suffices to indicate, that since the remarkable discoveries of Pasteur and 
his followers, new horizons have been opened to science, justifying the 
hope that in the course of time wonderful practical results will be 
attained in all branches of medicine. 

In my opening remarks were mentioned the causes which created 
particular interest in the present reunion; a spirit of justice induces me 
to mention here the two main factors which have secured its success. 

Shortly after our last meeting in Kansas City, our worthy secretary 
undertook, in the interest of our Association, a long and fatiguing jour- 
ney to the remotest regions of this immense country, to Cuba and Cen- 
tral America. Its principal object was to excite the interest of the peo- 
ple and of the different governments in sanitary matters and to obtain 
their participation in this meeting. To that effect, Dr. Irving A. Wat- 
son was commissioned as *‘ Health Ambassador” to Mexico, Cuba, and 
Central America. For the first time, perhaps, was such a mission con- 
fided to any one. No ambassador of kings and monarchs has ever 
received a more flattering and hearty welcome—an honor rendered to the 
personal merit of the man as well as to the representative of this great 
international organization. His mission was a complete success. 

The chairman of the local committee of arrangements plays a no less 
important part in the happy results of our meetings. No better selec- 
tion could have been made than that of our eminent and distinguished 
chairman, Dr. Eduardo Licéaga. To the high official position he occu- 
pies, to the legitimate influence he commands, to his scientific attain- 
ments and social standing in this community, the success of the congress 
is mainly due. 

This double debt, to our secretary and to our chairman of the local 
committee of arrangements, is cordially acknowledged and I take pleas- 
ure in tendering them the thanks of the assembly and the assurance of 
my personal gratitude. 
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Let us congratulate ourselves, gentlemen, upon our acceptance of the 
pressing invitation of the Mexican government to hold this health con- 
gress in Mexico. This intelligent transfer of the scene of our debates, 
far beyond our boundaries, to the capital of our friends and neighbors, 
is the first step to the scientific unification of the whole American conti- 
nent. ‘This is the first real International Health congress held on this 
side of the Atlantic. As such, its duty is to unravel the problem of 
yellow-fever, which is the only obstacle to the much desired commercial, 
social, and intellectual intercourse between our respective countries and 
nations. Yellow-fever is the curse and drawback of America’s southern 
climes. If this meeting could successfully devise the means of stamping 
it out forever from all parts of the continent, it would richly deserve the 
blessings of future generations ! 

In another point of view, this meeting deserves our reciprocal con- 
gratulations. We only needed to meet in conference, and immediately a 
bond of friendship was sealed, not merely between scientists but between 
the two nations. : 

In addition, what an opportunity, never to be forgotten, of seeing, of 
admiring Mexico in all her glory! To witness the prosperity of this 
land of the Montezumas under its progressive republican form of govern- 
ment, its modern resources, to contemplate its bold railways and via- 
ducts, suspended in mid-air, in their vertiginous ascent and descent of 
gigantic mountains, its beautiful valleys, torrents, and streams, its thriv- 
ing towns and cities, rendered rich by local industries, its mines and its 
forests, its palaces, cathedrals, schools, and museums, the whole brought 
in relief by the vestiges of its immortal past, a double civilization in 
striking contrast ! 

Should we leave unmentioned its delightful climate, its blue sky, its 
wonderful fruits and beautiful lowers? 

But above all stand the noted courtesy, the exquisite refinement of its 
inhabitants, who have made us at home and filled our hearts with ever- 
lasting gratitude ! 

This day will be inscribed in gold letters in the annals of the Associa- 
tion, and I here express the sentiment of the whole assemblage, when I 
exclaim from the bottom of my heart, Vzva AMZéxico! 


Le 
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By EDUARDO LICEAGA, M. D., 


CHAIRMAN LOCAL COMMITTEE OF ARRANGEMENTS, PRESIDENT OF THE SUPERIOR BOARD 
OF HEALTH, AND PROFESSOR OF OPERATIONS IN THE NATIONAL 
SCHOOL OF MEDICINE. 


Mexico. 


Mr. PRESIDENT OF THE ASSOCIATION, Mr. Mayor, LADIES AND 
GENTLEMEN: The executive committee of the American Association of 
Public Health having honored me with the appointment of president of 
the local committee of arrangements, encharged by the statutes with the 
preparations for its annual meeting in this capital, my first and most 
agreeable duty is to give public expression to my gratitude for so unmer- 
ited a distinction. 

Using the powers which the appointment carried with it, I organized 
a local committee of arrangements, consisting of the members of the 
board of health, and Drs. Ramén Icaza and Manuel Gutiérrez, both of 
whom were already members of the Association, and of other prominent 
gentlemen, such for instance as the minister of communications, whose 
official standing and personal worth I judged, and judged, as the event 
has proven, rightly, would aid powerfully in furthering the ends of the 
committee. 

Each member was empowered to appoint as many assistants as he 
saw fit for the discharge of the duties allotted to him. 

One of my first cares was to inform the president of the republic and 
the minister of the interior of the decision of the Association to hold its 
meeting this year in the City of Mexico, and of the distinguished honor 
that had been conferred on me. It is most gratifying to me to state that 
the chief magistrate of the republic entered enthusiastically into the 
plan, promising me his best assistance in the despatch of our preparatory 
labors. He was pleased, moreover, to apply to the legislature for an 
appropriation to defray the expenses most urgently demanded, and to 
send a letter to governors of states, urging them to appoint delegates from 
among the members of the local boards of health to attend the meetings 
of the Association. It is, therefore, another of my duties on this occa- 
sion to pay a public tribute of acknowledgment to the illustrious chief 
of the Mexican executive for his powerful aid to the committee which I 
have the honor to represent. 

It is also a duty to return my cordial thanks to the minister of the 
interior, who, both in his official and private capacities, has aided with 
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his advice and personal resources in organizing some of the pleasure- 
trips which we shall offer to our esteemed visitors. 

My thanks are likewise due to the city council, to the drainage com- 
mission, and to the representatives of the contractors who have so kindly 
given the members of the Association an opportunity of inspecting this 
important hygienic work, to the Jockey club, to the railway companies 
for considerable reductions in fares, and to all the gentlemen who con- 
sented to act on the committees. 

On inquiry of the secretary of the Association, as to whether the local 
committee was entitled to send out invitations on its own account, an 
affirmative decision was obtained, and, in consequence, invitations were 
addressed, through the consuls of Mexico, to the republics of Centra] 
and South America, to the Island of Cuba, and the other West Indies, 
to the governors of the States of the Mexican Union, and to all the physi- 
cians and sanitary engineers in the republic. 

The Argentine Republic alone has forwarded, through our diplomatic 
representative there, a complete set of published treatises on hygiene. 
Venezuela and Guatemala promised to send contributions, which, how- 
ever, have not been received. The governors of the states replied that 
their delegates would contribute essays, some of which have not as yet 
come to hand. Two hundred and fifty physicians of the capital city and 
the interior, and a few sanitary engineers, signified their intention of 
being present at this meeting. 


Mr. Mayor, HonoRABLE REPRESENTATIVE OF THE CiTy oF MEx- 
1co: I have the honor of introducing to you the members of the Ameri- 
can Public Health Association, our distinguished colleagues of the United 
States and of the Dominion of Canada, as well as our own fellow-citi- 
zens. All of them have left their business and their homes, bearing 
hither their store of wisdom and experience wherewith to further the 
great work which the Association has in view, and conferring on this 
city the distinction of being chosen as the scene of their annual labors. 

In the name of the Superior Board of Health, which invited you to 
hold your meeting here and feels honored in your acceptance of that 
invitation, | extend a welcome to the Association, and express the hope, 
in which all my colleagues unite with me, that the brief stay of its mem- 
bers in our midst may be in every way agreeable. 

Gentlemen, it is to me a source of the purest satisfaction to see you 
come from distant lands, animated by the noble resolve to shed on all 
sides the light of science and to help the nations of the earth to a better 
understanding of the blessings of hygiene. You come like apostles of 
the gospel of science to preach on the time-honored Hippocratic text, 
‘¢ Mens sana in corpore sano,” to show that to make men healthy is 
to put them on the right road to being good,’ to remind mankind that 
nature furnishes us with light and air in lavish abundance,’ that pure 
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water and good food preserve health and lengthen life,! that the clothes 
which cover us must not incommode us, and that the dwellings in which 
‘we seek protection from the extremes of heat and cold must be so dis- 
posed, and the ground on which they are erected so drained, as not to 
become a source of harm to their inmates.? 

The inevitable refuse of men and animals is a source of many diseases 
when it is allowed to accumulate and putrefy near us, and you show us 
how to dispose of it without injury either to ourselves or our neighbors.? 

The factories which cater to our wants, which are the life and soul of 
commerce, and constitute so important a factor of national wealth, dis- 
charge into rivers and drains, or scatter far and wide in the atmosphere, 
substances injurious to health or offensive to our senses. The health of 
factory operatives may be impaired by emanations from the material to 
be worked up, by the nature of the substance to be handled, by an insuf- 
ficient supply of air, by excessive hours of toil. ‘The nature of the labor 
may be such as to imperil life itself, as in underground mining or the 
handling of explosives. 

It would seem hopeless to attempt to combat the numberless evils that 
beset the life of the operative—a class which constitutes the bulk of the 
population of every large city,—and yet hygiene is always on the watch, 
marking every peril, and telling us through you how to obviate them 
and how to prevent capital from over-riding the claims of humanity. 

But what is to be said of the diseases that from time to time afflict 
and decimate the human race? Is not history present to attest the small 
progress that has been made in combatting the worst of those diseases, 
when they appear in the epidemic form? Have we not before our eyes 
the sad picture of cholera killing half of those on whom it lays hold? 
True. But, on the other hand, we see Bacteriology patiently at work, 
discovering the germ which produces those diseases, the conditions 
under which it lives, thrives, and propagates, as well as those which are 
antagonistic to it and of which we must avail ourselves in combatting it. 
No, gentlemen, we are not entirely impotent in the presence of disease, 
for some we can master, others mitigate, and yet others abridge. But, 
above all, it is given to us to ward them off, to prevent their development 
and propagation. For this the natural history of disease has been slowly 
built up by the labors of physicians in every age and every clime,—a 
goodly foundation, which science has bequeathed to us and on which the 
structure of modern progress has been reared. Observation is ever 
patiently at work, noting symptoms, watching the progress of diseases, 
marking their termination, the proportion in which they proved fatal, the 
climates and places most favorable to their development, the influence 
of seasons, of age, sex, condition, and employment. 

Look at the history of the great epidemics that have swept the earth. 
with death and mourning in their wake, that daunt the weak and para- 
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lyze the energies of the timid, and you will see, in the midst of the 
panic-stricken throng, the man of science, calm and self-possessed, 
studying the characters of the scourge, inquiring whence it came, how 
it spread, what strength it draws from air and soil, how nations and gov- 
ernments must act to protect themselves from future visitations. 

This is what hygienists have always done: witness the measures laid 
down in the Mosaic law at the dawn of ages. 

History still preserves record of the stringent and efficacious laws 
which in the Middle Ages almost stamped out leprosy ; barbarous meas- 
ures, it is true, but proving beyond all manner of doubt that, though to 
cure diseases is hard, man has it in his power to avoid them. 

It appalls us even now to read of the measures taken against the 
plague. Yet the plague has been blotted out from the face of the earth. 
How terrible the means employed to accomplish that end! Isolation 
carried to the extent of sequestration, the loss of civil rights, enforced 
celibacy, the severance of family ties—in a word, the sacrifice of the 
individual to the good of the community ! 

Our milder customs, our ampler resources, enable us to carry onward 
the work of our forefathers in a different form and justify us in hoping 
that our descendants will acknowledge their indebtedness to us for their 
deliverance from cholera, from yellow-fever, from diphtheria, and from 
typhus. 

The immortal Jenner taught us how to ward off the small-pox, a dis- 
ease which, with the lapse of time and the growth of enlightenment, will 
die out from among mankind. 

Pasteur, the glory of our times, has taught us, too, how to render 
innocuous the bites of mad animals. 

Pasteur, pointing to the atmosphere as the habitat of pathogenic 
germs, and Lister, that benefactor of humanity, warding off those germs 
which poison and render fatal the wound where they find a lodgment, 
have taught our modern savants to look to science for the means of fore- 
casting and baffling disease. 

Bacteriology is the hope of hygiene, both now and for the future.* It 
will discover germs as yet unknown, will continue to study the natural 
history of those that are known, and when it has found out their mode 
of generation, their habitat, their nourishment, the conditions under 
which they thrive, and, above all, those under which they die off, then 
it will be in a position to place more effective weapons in the hands of 
hygiene. 

When the day comes on which we shall know the conditions which 
render the life of each class of microbes difficult or impossible, and the 
natural or chemical agents capable of destroying them, then all that 
hygiene will have to do will be to produce those conditions or to apply 
those agents. 

But I shall be told all this is a mere dream, an unattainable ideal. I 
answer, No. The territory we have won is an earnest of still wider con- 
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quests. Already much has been made clear as to the cholera bacillus. 
It is known to penetrate into the human organism through the alimen- 
tary canal, to live and propagate in the juices of the stomach and intes- 
tines, when they are in an unhealthy condition, but not when they are 
sound. It has been proved that the germ is contained in the discharges 
of patients, that those discharges contaminate water and soil, that water, 
in particular, is a favorable medium for its cultivation and propagation, 
and that a damp soil is also propitious to its development. Hygiene 
avails itself of all these facts, as it has done of late to check the ravages 
of the epidemic in Europe. Clinical science teaches us that the germ 
of tuberculosis cannot thrive, except precariously, at considerable alti- 
tudes,’ that abundant air and light are the best preservatives against the 
Koch bacillus, and that darkness, insufficient air, bad food, and an un- 
dermined constitution are the agents which give it potency. We have 
learned from science that the microbe finds its way into the human body 
through the organs of respiration or the organs of digestion in milk and 
in food, through wounds or abrasures,? which either maintain it locally 
or transmit it to the lympathic glands. Equipped with this knowledge, 
hygiene busies itself in curing the sick, in isolating patients, in erecting 
sanatoria, intaking measures to stop the spread of the disease. No; 
the feasibility of arresting disease is no longer an irrealizable ideal. 

The comma bacillus, the Koch bacillus or bacillus of consumption, 
the bacillus of typhus, and the diphtherial poison part with their viru- 
lence at temperatures exceeding 75° C. and, without doubt, are totally 
Pasteurized when subjected to temperatures of 100° C. 

The destructive action of acids on the germs of these diseases is a fact 
completely established by the bacteriology and clinics. 

The action of solutions of bi-chloride of mercury and sulphate of cop- 
per on the comma-shaped bacillus is also well ascertained, as is also that 
of phenic acid on the Eberth microbe and that of a concentrated solution 
of the same on the Klebs microbe. 

By a careful application of these natural and chemical agents, the 
destruction of germs is assured and the spread of bacterial diseases 
avoided. 

If we are to form an accurate estimate of the province of antiseptics in 
the extinction of infectious diseases we must survey their marvellous 
results in the department of surgery. By dint of sagacious and patient 
observation, Lister arrived at his theory of antiseptical surgery. In the 
paper read by him before the British Medical Association, at Dublin, on 
August 9th, 1867, he enunciates his theory as follows: ‘‘ But inasmuch 
as the experiments of Pasteur have shown that the air does not derive its 
deleterious properties from oxygen or any other gaseous elements, but 
from certain inferior organisms which it holds in suspense, it occurs to 
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me that it would be possible to prevent the putrefaction of wounds by 
excluding air from them and treating them with substances destructive 
to the particles which float about in the atmosphere.” 

Such was the beginning of antiseptical surgery, which, in the space 
of twenty-five years, and in the hands of the most eminent surgeons of 
the civilized world, has succeeded in completely revolutionizing the 
whole practice of surgery, and in diminishing the seriousness of wounds, 
and the number of deaths arising from them, to an extent that would 
appear incredible were it not for the testimony of statistical returns 
recognized as unimpeachable alike by foes and friends. 

By excluding from wounds the pathogenic germs which once poisoned 
them, we are able to avoid suppuration, septicemia, pyzmia, hospital 
gangrene, erysipelas, etc. The antiseptic method as applied to obstet- 
rics has put an end to the disastrous effects once wrought by disease 
germs in women during the period of labor, and which at one time caused 
such ravages in maternity hospitals that the idea of closing those estab- 
lishments was seriously entertained. 

The aseptic and antiseptic methods are now complete masters of the 
field of surgery, but to accomplish this result what difficulties had they 
not to contend with! The opposition which every innovation arouses 
had to be overcome. Men ridiculed the rules laid down by the founder 
of the method requiring the use of the silk protective, the folding of the 
bandage saturated with phenic acid a given number of times, the appli- 
cation of mackintosh, the enveloping ofthe whole with cotton-wool, etc., 
without remembering the object underlying these minute precautions, 
viz., the exclusion of disease germs from the wound; without reflecting 
that the first steps were being taken in a new science, that the details 
were not identical with the method. 

When the world had assimilated the idea, the skill of practised sur- 
geons was applied to the simplification of the details, while the inves- 
tigations of thousands of scientific men are ever carrying the method 
nearer and nearer to perfection. 

The results have more than compensated the labor spent in obtaining 
them. 

The task now to be accomplished is to apply the practice of antiseptics 
to other transmissible diseases. If the germs which produce those 
diseases are similar to those which poison wounds, they can be destroyed 
before they attack men or animals. 

Let us apply the theory of Lister to disinfection. Cholera is a trans- 
missible disease; the discharges of patients contain the comma-shaped 
bacillus; apparel tainted with those discharges harbors it and may trans- 
mit it to our persons and thence to our food. But the domestic water 
supply is the great vehicle of infection, owing to its constant use for 
drinking and in cookery. The soil furnishes a congenial home to the 
germ. But, on the other hand, the only way by which it can penetrate 
into our organism is through the digestive organs. Let these be in good 
condition, let the juices of the stomach be in their normal state of acidity, 
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and we are in possession of the real antiseptic agent furnished by nature 
for our protection. But when the stomach or intestines are unsound, 
their secretions form a congenial element for the microbe. Then it is 
that it multiplies and produces the disease. 

It thus appears that in the healthy condition of the body the gastro- 
intestinal juices are the primary antiseptic agent furnished us. But we 
are enabled, too, to destroy the germs before they reach our organisms, 
just as Lister destroyed the germs capable of finding a lodgment in 
wounds. As soon as discharges are produced, we can treat them with 
the solution of sulphate of copper, of phenic acid, or bi-chloride of mer- 
cury, in suitable proportions. If the discharges have tainted the soil, we 
can counteract their ill effects with the disinfectants named already, or 
with lime-water or chloride of lime. If mattresses, bed-clothes, under- 
wear, hangings, etc., have been soiled, let us not neglect to subject them 
to the action of the steam disinfecter where the combined heat and pres- 
sure will exterminate the bacteria. If our hands have been polluted, let 
us be sure to wash them with a solution of phenic acid before carrying 
them to our lips. If there is any possibility of our water-supply having 
been contaminated, we must not fail to boil it, for ebullition deprives 
the bacillus of all its virus. The same precaution must be taken with 
milk and all other susceptible liquids. 

As the soil, under favoring conditions of heat and moisture, is known 
to harbor the germ, we must take care, in times of epidemic, to avoid 
low-growing plants, as well as fruits and everything else likely to have 
been in contact with the ground. 

Such are the counsels contained in every publication on the subject, 
and in reality they are nothing more than principles of aseptics and 
antiseptics applied to the case of a bacterial disease. Ifthe practice 
of antiseptics is of the highest value in protecting wounds from noxious 
germs, why should it not prove of equal efficacy against the organisms 
producing contagious diseases? Clinical operations have proved it in 
practice, and bacteriology has demonstrated it scientifically in the labora- 
tory. Our duty as hygienists is to proclaim the supreme utility of disin- 
fection, to call into use against each microbe the antiseptic that will 
most surely destroy it, to inspire our colleagues with our own unshaken 
faith, and above all to preach the creed contained in the following words : 
Just as, in practising laparotomy, in order to enjoy the security that sep- 
tic peritonitis shall not supervene and snatch away our patient, it be- 
hooves us not only to know that aseptics and antiseptics are useful but to 
have undergone a long course of practice in their use and acquired an 
absolute mastery over all the details of the operation, so, in the case of 
disinfection, we must become familiar with our weapons and learn how 
to wield them with the same precision as in surgery has been attained by 
such men as Lister, Billroth, Volkmann, Bergmann, and their compeers, 
who are indebted to the system of disinfection for their most signal tri- 
umphs in the performance of difficult surgical operations. 

But there is one difference between surgery and hygiene, as considered 
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in relation to disinfection, which must not be passed over, for in sani- 
tary science—a science of pure application—it is of the highest impor- 
tance to understand thoroughly the practical side of the problem. The 
difference in question is, that while in surgery the application of the 
disinfective method is performed directly by men who have spent the 
better part of their lives in studying the theory and practice of opera- 
tions, sanitary disinfection has to be carried out vicariously, by men 
who, having had no scientific training, do not adjust their work to scien- 
tific rules. Such, for instance, are the men entrusted with the disinfec- 
tion of dwellings, furniture, hangings, upholstery, etc., of ships or infec- 
ted portions of ships. 

But these men are but the necessary instruments, and the man of 
science must guide their hands while engaged in the process of disinfec- 
tion, must furnish them with minute instructions, must put them through 
repeated lessons until entire familiarity is attained. 

On the other hand, the disinfection of mattresses, bed-clothes, under- 
wear, and the articles technically known as susceptible, is performed by 
means of the steam disinfecter, an apparatus which does its work with 
entire perfection. | 

The principle, that it is easier to prevent disease than cure it, is older 
than medicine. The sacred books of India and the book of Genesis are 
the earliest witnesses to the existence of that principle. Hygiene has 
always formed an integral part of medical science, and the Hippocratic 
works are full of it. But sanitary science, as at present understood, is 
quite modern, and its progress has been so rapid that the degree of per- 
fection attained in the sanitation of cities constitutes to-day the great 
standard whereby the civilization of nations may be estimated. The 
eagerness of scientific men to extend their knowledge in this science is 
evinced by the fact that eight International Health Congresses have 
already been held. To-night’s assemblage is itself a signal proof of the 
tendency of modern hygienists to widen their field of observations. 

If there be any one who still persists in believing that it is not given to 
man to diminish the number of diseases, to prolong human life, and to 
ameliorate the condition of the race, he would surely be disabused of 
his error if he saw this small army of the most eminent authorities in 
sanitary science, from every state of the American Union and the Domin- 
ion of Canada, who, leaving their homes and their affairs, have travelled 
thousands of miles and assembled in this spot with the purpose of con- 
tributing by their teachings to the improvement of the health of nations. 
It is absurd to suppose that a mere abstraction, a poetical ideal, could 
thus, within a few brief days, gather together the representatives of the 
two most eminently practical nations on earth. Such a gathering could 
not have taken place, were it not known that the death-rate of the older 
cities of England has diminished from eighty per thousand to seventeen 
per thousand, as a result of sanitation, and that the new cities of the 
United States have succeeded in banishing the small-pox, by means of 
compulsory vaccination, and malarial fevers by improved systems of 
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drainage and a pure water-supply; had it not been seen of late how the 
cholera has been stayed with a firm hand at the very gates of the popu- 
lous commercial city of New York. 

And what have our visitors come to do in our midst? They have 
come to impart to us their own faith, to instruct us in their method 
of working, to spread new ideas, to concert with us a mutual plan of 
defense against the propagation of such diseases as arise among us, to 
see what means nature employs to enable us to breathe at this immense 
altitude, to observe how we build our dwellings in a climate in which 
artificial heat is not required, to admire the purity of our atmosphere, 
the transparency of our light, the radiance of our sun, to examine the 
modifications produced by the meteorological conditions of this altitude, 
within the tropics, on the mode of existence of animated beings. 

As for ourselves, we welcome them with open arms. We purpose to 
show them our hospitals, far inferior, alas, to the splendid monuments 
which they have reared in the name of charity, to explain in what man- 
ner the government extends protection to foundlings, to ailing children, 
to orphans, how it imparts to them a knowledge of the mechanical arts, 
how it reclaims the erring, and how many of these institutes are organ- 
ized ona military footing. We shall conduct our guests through the 
establishments where education is furnished to the teachers, male and 
female, whose duty it will be to spread the benefits of elementary 
knowledge, through our preparatory professional school, through our 
schools of medicine, jurisprudence, music, and fine arts, through our 
national medical institute, not on account of the intrinsic excellence of 
these establishments, nor because we imagine that they can endure com- 
parison with the superb foundations which private munificence has 
reared in your own countries, but because we believe that, perchance, 
you may take an interest in beholding these evidences of the moral and 
intellectual development of this.people, so torn by political convulsions, 
which attack nations in their infancy and adolescence just as disease 
attacks and exhausts the physical and mental constitution of man in boy- 
hood and early youth. 

We shall show you, too, the works recently undertaken to secure an 
improved water-supply. At your last meeting one of our sanitary 
engineers explained to you the project for a new sewerage system for 
the city, to supersede the present very defective one, and now you are 
about to see the provisional works undertaken for the purpose of im- 
proving the flow of the sewers until such time as the new scheme can be 
carried out in its entirety. We shall enable you to view, and as hygien- 
ists you will be interested in viewing, one of the most gigantic works 
ever undertaken for the sanitation of any city—the drainage ofthe Valley 
of Mexico.’ Finally, we shall conduct you through the suburbs of the 
city and spread before your eyes a view of this broad valley from the his- 
torical hill of Chapultepec. 

1 The drainage board has prepared an account of this important undertaking, from its inception 


down to the present time, to be distributed among the delegates on the occasion of the visit to the 
works. 
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And as for you, esteemed fellow-countrymen, who have also left home 
and business and come hither from afar to recount your experience of the 
dreaded yellow-fever, your speeches will inform us whether that scourge 
is produced spontaneously among you or whether it is imported ; and if 
s0, in what way, and what steps you have taken to liberate the coasts 
from its ravages. Others among you will tell us the places where 
malaria prevails, and what has been done for their sanitation ; the regions 
in which tuberculosis is unknown, or its ravages are less violent than on 
our coasts; the towns which are free from diphtheria, those others in 
which it rages; the measures which you recommend to prevent the 
spread of typhus, the method by which your cities are supplied with 
water, and all other matters of interest to hygienists. 

Little has been done as yet towards the sanitation of our cities, but this 
is a truth which we need not be ashamed to confess, for we are a young 
people, desirous of understanding thoroughly the evils under which we 
labor before seeking a remedy. Our governments have given us good 
sanitary laws, and it remains for us to devote our intelligence, our energy, 
and our zeal to the service of our countrymen and the fulfilment of those 
laws ; thus contributing to the noble ends of the American Association of 
Public Health, which has accomplished such splendid results in the 
United States and Canada, and which will, we trust, accomplish the 
same results here. 

Gentlemen, receive the thanks which I offer you in the name of 
my country, for having selected this city as the scene of your annual 
meeting. 

Gentlemen, I bid you welcome. 


rid: 


ADDRESS OF WELCOME. 
By SR. LIC. JUAN BRIBIESCA. 


Mr. GovEerRNor, RESPECTED MEMBERS OF THE AMERICAN PUBLIC 
Hrattu AssociaTIoN—LaDIES AND GENTLEMEN: A painful illness 
prevents the president of the municipal council from enjoying the honor 
and pleasure of saluting the distinguished members of the American 
Public Health Association, who are now our guests, in the name of 
Mexico. Specially commissioned by that functionary, I now come to 
address you, and salute you in the name of our country, and bid you 
welcome to its capital. In complying with this duty, which I deem to 
be an honorable distinction, I feel two different sentiments arise in my 
spirit,—the one, an intimate satisfaction that I feel in addressing this 
solemn meeting, and the other, the profound conviction that I can in no 
way fitly substitute for the learned Don Manuel M. Contreras, one of our 
most distinguished mathematicians and learned engineers. But duty 
obliges me, and I have to forget as far as possible, the superior merits 
of the person for whom I substitute, in order to greet the American 
Public Health Association in the name of the people of the capital 
of the United States of Mexico. 

This Association has now existed for twenty years, during which time 
it has given practical results for the advancement of science and the well- 
being of man. It approved certain resolutions on the subject of quaran- 
tine, which, being accepted and placed in practice by the government of 
the neighboring republic, have resulted in freeing some of its cities from 
the contagion of yellow-fever. The Association was founded in 1872, in 
the United States of the North, and it is truly and entirely American, 
because it comprehends all the countries of this New World, the home of 
Liberty, that four centuries ago rose up from the seas and was born to 
the life of civilization and Christianity, called thereto by the distinguished 
genius of Christopher Columbus. 

The objects of this Association are of the very greatest importance to 
humanity, as they tend to the preservation of health and the consequent 
lengthening of human life. This alone is sufficient reason why the mem- 
bers of this Association should possess the affectionate sympathies of all 
men, and merit the most perfect protection on the part of all govern- 
ments. 

Science is cosmopolitan because it is the patrimony of the student and 
of the intelligent man in all nations of the earth, because it always 
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descends from the speculative to the practical level for the well-being 
of man,—thus increasing our enjoyments or diminishing our pains, at 
times bringing to our knowledge another law of the universe, and at 
others turning itself into a telegraph or a railroad that brings business mer 
nearer to each other, while at other times it ‘turns itself into a telescope 
that carries the earth nearer to the worlds that people the firmament. 

Science is a blessing, and is the light of truth that illumines the intelli- 
gence and raises the level of human nature, proving that the spirit of man 
is really made in the image or semblance of God, creator of the universe. 

Our beloved Mexico is especially interested in the labors of the 
Association, because it is at present traversing an important period of 
its social life. The drainage works of the valley are now being ex- 
ecuted and rapidly advancing, and it is hoped that their completion 
will result in improved health and beauty of scenery. The govern- 
ment has taken steps towards the sanitation of the houses, under regula- 
tions which were first discussed by the supreme board of health. Last 
year Mr. Gayol, delegate from Mexico to the Association, had the honor 
to read in Kansas City the scheme for the drainage and sanitation of our 
capital, a scheme that, in combination with the works now being 
executed, will render Mexico one of the most beautiful and healthiest 
cities in the world. Under these circumstances, the labors of this Con- 
gress will naturally give the best results for this city, to the great 
advantage of its inhabitants in particular, and to the advantage of all the 
Mexicans who love their capital as well as their country. 

But there is another reason why this Association should merit our 
special consideration and respect; there is another reason much greater 
than those I have spoken of, and that is the honor which it confers on 
Mexico in selecting it as the place in which to celebrate its sessions for 
this year. The meeting of this Congress is really a civilizing agent. It 
is a high honor to Mexico, or for any other country, when scientific, 
learned, and philanthropic men abandon their ordinary work and private 
business to discuss, in a foreign land, questions of general scientific and 
humanitarian interest for the good of men. 

Respected members of the American Public Health Association, the 
people of Mexico, knowing and appreciating this honor, and consider- 
ing virtue and learning as the greatest attributes of man, cordially salute 
you, and welcome you to this capital, which has been the theatre of so 
many and such important historical events, and the centre to which our 
hearts have always turned. Your visit to Mexico is symbolical of union 
and of the development of mutual sympathies, and forms a new tie be- 
tween our countries. Your labors are blessed, because they are an evi- 
dence of progress and of civilization. 


IV. 


THE GROUND OF SAFETY. 


By R..C. KEDZIE, M.D., 
Lansing, Mich. 


It is a vigorous and suggestive expression when we speak of our 
mother earth. Sprung from the dust, we live upon her bosom and draw 
our supplies from her ample stores; and when ‘ life’s fitful fever ” has 
burned itself out, our ashes drift back to their original source. Let us 
then humbly accept the fact that as regards our physical existence we are 
of the earth, earthy, and that we shall never free ourselves from these 
fetters of clay till mortal shall put on immortality. 

Though we tread the soil beneath our feet, yet in an important sense 
it is for us the physical basis of life. While water is the type of treach- 
erous instability, the solid earth represents confidence and safety ; to have 
our feet on solid ground is to be secure. In times of flood and shipwreck 
our confidence in terra firma is fully brought out. Yet even this implicit 
trust may be shaken. It is said that no form of danger begets such over- 
whelming terror in man and beast as the earthquake, when the very 
ground of our security becomes a source of peril. We tremble before 
the thunderbolt and the tornado, we turn pale under the withering wings 
of pestilence, but the soul dissolves in terror with the heaving throb of 
the earthquake. Thus, under uncommon circumstances, the ground of 
safety has conditions and is to be accepted with limitations. 

The noblest physical fact in nature is life, for it is the gift of God. If 
life is noble, then the physical conditions of life cannot be ignoble. To 
turn his thoughts for a time to the physical conditions of life is wise in 
man, because continuance in life is conditioned upon and limited by its 
physical surroundings. The ordinary conditions which modify and even 
limit the common life of the human race, demand serious consideration. 
Common life is a tame and uneventful theme for discussion. The uncom- 
mon life of the great, of heroes and statesmen, of generals and admirals 
who scourge the earth and vex the sea, the rich and powerful who live 
the uncommon life—this has a fascination for us all, in comparison with 
which common life seems mean and dull, just as our eyes light up as we 
gaze upon the gorgeous colors of the rainbow, forgetting the common 
light of day. But as it takes all the colors of the rainbow to make the 
common light, so all heroisms and excellence go to make up the common 
life. In its entirety and intrinsic value, common life is more valuable 


28 THE GROUND OF SAFETY. 


than all chivalry, romance, oratory, and poetry, just as the ocean is 
grander and weightier than all the clouds which spring from her bosom 
only to float in lofty disdain through the fields of air. All honor to com- 
mon life because it is common, and a reverent study of the conditions for 
its betterment. 


THE VALUE OF HEALTH. 


Next to life the most precious possession is health—the harmonious 
coordination of all internal and external physical forces to secure the 
well-being of the individual. The conditions of health have been laid 
down as pure air, pure water, and pure food. These three ‘*P.s” are 
prime factors of health. Pure life may well be added to the list, and 
even then all the conditions of healthy living have not been named. At- 
mospheric temperature and moisture are controlling forces in climate, 
and have intimate relations to health. The fact that the human body, 
amid wildly conflicting changes of temperature, must still maintain the 
heat of 98° F.—that to fall much below or rise much above that temper- 
ature causes disease, and if prolonged may cause death; and the further 
fact that many processes of secretion, excretion, and assimilation are deli- 
cately balanced against each other to obviate the effect of marked changes 
of temperature, all indicate the controlling influence of temperature over 
health and even life. One writer has tersely said: ‘‘ Heat is life, cold is — 
death.” 


THE SOIL IN RELATION TO HEALTH. 


Since the soil must affect the composition of the air overlying it, has a 
profound influence upon the water contained within it, and hasa marked 
control upon local temperature, it becomes evident that the soil and its 
physical condition must have a marked influence on the health of the 
inhabitants. 


SURFACE DRAINAGE. 


In Michigan the drainage of swamps and marshes, removing all stag- 
nant surface water, has been so promotive of the general health that no 
one now questions its benefit. In a state where one ninth of the land 
was indicated upon the original surveys as swamp, the benefit of surface 
drainage was most obvious. Within my own recollection the malarial 
diseases of my state have been reduced one half, and the most potent 
factor in this reduction was drainage of swamps. No law ever placed 
upon our statute-book has been productive of more good and less evil 
than the law providing for compulsory drainage, where each land owner 
was made to bear his just part of the expense, and no churl could block 
the draining of a whole neighborhood because he chanced to control the 
outlet. This law has paid the state ten fold the cost by reclaiming a large 
area of once worthless land, and it has paid a hundred fold in promoting 
the public health. 
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UNDERDRAINAGE. 


Surface drainage needs no advocate to-day, and I call your attention to 
a form of draining equally necessary, but the need for which is not so 
obvious. I refer to the underdraining of soils whose surface appears to 
be reasonably dry, but whose deeper recesses are full of stagnant water. 
This ground-water, as it is called by the Germans, is never to be mis- 
taken for soil moisture or water held in the soil by capillary action, but 
it is the free water of the soil, which will flow under the action of 
gravity. This ground-water diminishes in a marked degree the agricul- 
tural capabilities of the soil, reducing the temperature, preventing soil 
oxidation, arresting the elaboration of plant food and preventing the 
spreading of the roots in the soil, because the roots of most cultivated 
plants will die in stagnant water. I do not propose, however, to discuss 
the agricultural value of soil drainage. 


GROUND-WATER AND HEALTH. 


The influence of ground-water on health is even more important than 
its influence on crops. It matters not how fertile the soil may be, if the 
farmer, by reason of sickness, is unable to sow the seed and gather the 
golden grain. ‘The soil that cannot raise life-supporting crops may yet 
produce death-dealing disease. The careful researches of Pettenkofer of 
Germany, of Bowditch of Massachusetts, and of many other sanitarians, 
reveal the close relation between the prevalence of pneumonia, consump- 
tion, and low forms of fever, and the approach of the water-line to the 
surface of the soil. An investigation into the causes of an outbreak of 
diphtheria in New York in 1872, brought out the fact that many of the 
old water-courses and natural springs had been filled in years before, with- 
out making provision for draining the soil, and the disease seemed to be 
especially prevalent along the lines of these old water-courses. In an 
outbreak of cholera in Dublin in 1866, Dr. Mapother says two thirds of 
the deaths took place on or close to the old water-courses that had been 
converted into sewers or filled up with mud. Objection may be made 
that these diseases are caused by specific germs, yet these germs can 
propagate only in a suitable soil, and they find this in a body weakened 
by unhealthy surroundings. 

I call special attention to the influence of ground-water, because people 
are only beginning to realize how profound is the influence of ground- 
water on the public health. This influence is exerted directly in three 
ways: 

1. By making the soil and air above it cold. 

2. By making both soil and air damp. 

3. By generating malaria. 

Indirectly the ground-water is the predisposing cause of a large num- 
ber of diseases. 

Let us have a little dry discussion on this subject froma meteorological 
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standpoint, using as data the following table of average rainfall by 
months at the Michigan Agricultural college for thirty years past. 


MONTHLY AND ANNUAL RAINFALL. 


PRAIA ites wnlawieecieola Jan. | Feb. | Mar. |April.}| May.| June.} July.} Aug. | Sept.}| Oct. | Nov.] Dec. 
TAGIIGS siete e'e sae oe artis’ o' 6 1.86 | 2.12 | 2.56 | 2.40 | 3.08 B5G0\ 1 o2eok taro 1.96 
IMIMTEMELGYS s ssiy'c.c'e's en's 47-244|53-594|65.024/60.960] 78.232 ae “oes 85.852/71.374]78.740 ge 786 ae ans 49.784 


Year, 32.85 inches; 838.390 millimeters. 














This is the average rainfall in central Michigan. When we speak of 
so many inches or millimeters of rainfall, we seem to be dealing with 
small quantities of matter, but the gross amount is really large; thus one 
inch or 25.4 millimeters of rainfall means 112 tons of water to the acre, 
and the annual rainfall at the college exceeds 3,600 tons per acre. 

The water which thus falls in rain may be disposed of in three ways: 

1. Used up by growing plants and evaporated by their leaves and 
stems. 

2. Flow away, either over the surface or by subterranean channels. 

3. Evaporated from the surface of the soil. 

Any remaining portion will be left in the soil as ground-water. 


LOSS OF HEAT. 


Let us follow our rainfall in these several ways. ‘The rainfall for six 
months, April to October, is 184 inches. Suppose an acre is planted to 
some crop that will produce twenty tons of vegetable matter, assume 
Knop’s estimate that the crop will evaporate from its leaves during the 
period of growth 36 times its weight of water; then 720 tons of water— 
say 6} inches of the rainfall—will be used up by the growing crop, 
leaving 124 inches to be disposed of by flowage and evaporation. Sup- 
pose that by the combined action of these two agents, 64 inches addition- 
al of the semi-annual rainfall is disposed of, and the remaining 6 inches 
would flow away if subterranean channels were present; otherwise this 
mass of water can only be removed by evaporation. But evaporation is 
a powerful heat-consuming process. To evaporate one pound of water 
consumes enough heat to raise the temperature of five and a-half pounds 
of water from freezing to boiling-point. The evaporation of such a 
mass of water lowers the temperature of the soil to a surprising degree, 
with corresponding loss of the vital forces. To make good this loss of 
heat by unnecessary evaporation, and restore the normal temperature of 
such a soil, would require the heat caused by burning fifty-six tons of coal 
per acre. No wonder the farmer calls such a soil cold. To remove this 
water by flowing instead of evaporating will be a large addition to the 
available temperature of the soil during the growing season. Every tile 
that discharges five tons of water a day for six months saves an amount 
of heat equivalent to seventy-five tons of coal. 
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CONSERVATION OF HEAT. 


Let me vary the illustration for the sake of emphasis, because the loss 
of heat by evaporation and the saving by drainage is so important that it 
cannot be placed in too clear a light. Suppose that a. tile drain dis- 
charges constantly for six months a stream of water whose cross-section 
is one square inch and velocity two and one half miles an hour; how 
much coal will be required to evaporate the mass of water thus dis- 
charged? More than a thousand tons! Suppose the drain discharges 
for only six weeks of this period, and is dry the rest of the time, this six 
weeks’ drainage would save the heat equivalent to 250 tons of coal. It 
is a physical necessity that a water-drenched soil should be a cold soil 
during our so called warm season. The evils springing from this cause 
are active all the year, but are more manifest in spring and early sum- 
mer, the period when tile drains would be the most active. It is at this 
season, also, that animal and vegetable life alike demand warmth as they 
shake off the shackles of winter. 


CHILLED AIR. 


But the evaporation of so much water, producing cold, renders the air 
over such a soil damp and chilly. This result is a physical necessity. 
This damp and chilly atmosphere has a more serious influence than the 
simple feeling of discomfort. It has a most depressing influence on the 
human system, lowering its tone, enfeebling the vital powers, and acting 
as the predisposing cause ofa long list of diseases, some of them the most 
destructive and incurable known to medicine. The depressing influence 
of the dampness and chilliness of water-soaked soil is not to be likened 
to the effect of an occasional wetting, as when we are caught in a shower. 
The chilly dampness of the undrained soil is persistent and unremitting, 
dragging us down with its cold fingers at all hours, at ‘* noon of day and 
noon of night,” as if we toiled and rested, waked and slept, in a perpetual 
drizzle of cold rain. It may seem a small force at first, but its persistent, 
untiring, and relentless pull tells upon the strongest at last, like the invisi- 
ble fingers of gravity, which finally drags down all to a common level, 
whether towering oak or lordly hall. This depressing influence is not 
developed suddenly and distinctly: an hour, a day, a month, may show 
no marked deterioration, else men would flee from such places as from a 
plague-spot; but silently and secretly the sapping and mining go on till 
the explosion comes in sickness, suffering, and the sleep that is eternal. 


SOIL-BREATH. 


There are certain other conditions secured by drainage of the soil, which 
are essential to the health of the inhabitants, and one of these is aération 
of the soil, or the passage of air through the pores of the soil. The air is 
entirely excluded from water-soaked soil; the entrance of air is prevented 
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and all interchange between the air and soil—all soil-breath—is prevented. 
Have you ever thought how everything breathes—animate and inanimate 
alike? ‘You inspire and expire air continuously, and thus keep yourself 
in good condition, and so do your garments. The air penetrates every 
fibre of your wardrobe, passing in and out, and carrying out something it 
did not carry in. If your clothing was impermeable to air you could not 
tolerate it for an hour. The invisible waves of air wash and purify 
you every hour. 

Let me illustrate this: I cover the bowl of this tobacco pipe with the 
skirt of my coat, and bringing the stem of the pipe before the candle- 
flame, you see I can easily blow air through several thicknesses of cloth 
and sway the flame by the current of air. I do the same thing with 
buckskin, a felt hat, leather, and everything we wear except India 
rubber. 

If you suppose your clothes do not breathe, place them in an air-tight 
box and strangle them for a few months, when the musty smell will con- 
vince you that your clothes must breathe to remain sweet and whole- 
some. Even the solid bodies, such as wood and stone, are still washed 
and infiltrated with air. Here is a stick of red oak a foot long, and you 
see I can readily blow air through it. Here is a roll of mortar, such as 
masons use in plastering walls, and you see I can, with the slightest 
effort, blow air through six inches of dry plaster. 

Not only can the air pass through these bodies, but it does pass under 
natural conditions, and plastered walls breathe. In plastered rooms 
where the walls have been left undisturbed for some time, you see the 
position of every beam and joist, and even the lath, by the lighter color 
of the wall. The part of the wall occupied by the plaster only is more 
permeable by air, which, in passing through, leaves the dust behind, 
forming a brown streak. The air holds a fine dust in suspension at all 
times, which dust will be filtered out and left behind, when this air passes 
through a plastered wall; where the air passes most rapidly, the most 
dust will be deposited on our filter, and where less air passes, a corre- 
sponding less amount of dust will be deposited: the solid beams and 
joists prevent the escape of air from the plaster, and thus limit the amount 
passing through the wall surface next them; the lath will to less extent 
obstruct the passage of air, while the space between the lath entirely 
filled with the plaster will most readily permit the passage of air. Thus 
a glance at our wall filter, especially if it has been long in use, will 
enable us to determine the position of all the frame-work of the room, 
concealed by the plaster until revealed by the tell-tale dust. 

Let me digress for a moment to speak of this subject of wall respira- 
tion, and point out how admirably a plastered wall is fitted to make the 
walls of a healthy dwelling, because it permits the free passage of air, 
without causing draughts or unhealthy currents. Let us see how this 
wall-respiration may be affected by some common practices. I am often 
asked, what is the influence of wall-paper on the healthfulness of a room? 
Let us test this question by seeing whether air will readily pass through 
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wall-paper. I place a piece of wall-paper over the bowl of this pipe and 
try to blow air through it: you see the flame is only very feebly swayed ; 
but if I use this filter paper in the same way I readily blow out the flame. 
The sizing used to lay on the colors of wall-paper fills the pores of the 
paper so as to nearly prevent the passage of air, even when we blow 
forcibly ; but with the additional paste used to fasten the paper on the 
wall, the papered wall becomes impervious to air. Over the plastered 
mouth of this pipe I have pasted some thin wall-paper; it is now dry, 
but you see I cannot blow the least air through it. A papered wall is a 
strangled wall, so far as wall-respiration is concerned. When a wall is 
calcimined, the whiting and coloring material being laid on with a solu- 
tion of glue, the wall becomes impermeable by air. Here is a pipe, the 
mouth of the bowl filled with mortar, and this covered with calcimine ; 
it has been thoroughly dried, but only a minute trace of air can be forced 
through it. The same is true of a painted wall. Here is another pipe 
filled with mortar ; I have very thoroughly whitewashed the exposed face 
of the mortar, applying two coats of whitewash; yet you see I can blow 
air through it nearly as easily as I can through rough plaster. 

The amount of air that will pass through this diminutive surface is 
small, but when we come to apply it to the dimensions of a room, it 
becomes large. ‘The experiments of Professors Marker and Shultz show 
that the passage of air through brick walls is by no means difficult. The 
difference of 20° F’. in temperature between out-door and in-door air will 
cause the passage of about eight cubic feet of air each hour through 
every square yard of wall-surface made of brick. 

The soil also breathes. Under proper and sanitary conditions the air 
passes in and out of the soil with every motion of wind. You will be 
surprised to see how readily air may be made to pass through soil. Here 
is a jar seventeen inches high, filled with compact, dry soil, the top closed 
with a doubly-perforated cork ; through one hole a glass tube passes to the 
bottom of the jar, but terminates above in a horizontal jet; through the 
other hole a tube passes to the space above the soil. On blowing into this 
tube gently you see that the air passes down through fourteen inches of 
soil, because it escapes freely at the horizontal jet of the other tube, as is 
shown by blowing the candle flame before it. 


WATER STOPS SOIL-BREATH. 


But all this is changed in the presence of water in these materials. If 
the walls of the house are wet, the passage of air is prevented. I wet 
this half inch of plaster, and you see I cannot force the air through it. In 
the same way, if the soil is drenched with water, the passage of air is 
prevented. I have here a bottle filled with soil saturated with water, and 
you see how the passage of air is prevented—that the air will pass through 
seventeen inches of dry soil easier than through four inches of wet soil. 
Indeed, the air will not pass at all through this thin stratum of wet soil 
but will readily pass through this thick stratum of dry soil. You thus see 
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that a drenched soil ts a drowned sozl; that all the conservative influences 
secured by the interaction of soil and air are cut short by the presence of 
ground-water. You see that such a soil must be unhealthy aside from the 
cold and damp quality of air which overlies it, though these are them- 
selves prime factors of disease. 


SANITARY DRAINAGE. 


Drainage on the large scale for sanitary purposes is almost unknown. 
Most of our knowledge on this subject is derived from drainage undertaken 
for agricultural purposes. But whatever the purpose for which drainage 
is undertaken, the benefit to the public health is always pronounced and 
unmistakable. Governor Porter of Indiana, in his address of welcome to 
this Association in Indianapolis ten years ago, referred to the benefits of 
sanitary drainage in these words: ‘* Underdrainage has everywhere been 
followed by a great lessening of sickness, and intermittent fever, once so 
common, has become so rare that it is a good deal less prevalent than in 
some of the oldest states. Our laws relating to drainage have been 
recently much improved, and a disposition to relieve the soil in every portion 
of the state of all excess of moisture tending to lessen its productiveness 
and to bring on sickness, is everywhere evident.” 


DRAINAGE OF DWELLINGS. 


If the fields require draining, much more the ground for the dwelling. 
The house you propose to make your home and live in, you surely would 
not place over such a death-trap as a water-logged soil. The ground which 
isto be the site of a house should be free from stagnant water, both the 
surface soil and the subsoil. If you do not £zow that the subsoil is dry, 
dig down eight to ten feet and see if the hole remains dry, even if no 
drought prevails. If water filters into the excavation, remove it by thor- 
ough drainage as the first condition for a healthy dwelling. 

Some persons assume that a sandy or gravelly surface insures a dry sub- 
soil, and that it is difficult to secure a satisfactory foundation on a clay soil. 
Both assumptions are erroneous: the porous surface soil may have a water- 
soaked sub-soil, and the stiff clay may be made dry and safe by under- 
drains. A tract of land in the suburbs of Detroit was so wet and swampy 
that it was supposed to be nearly on a level with the river, though it was 
in reality seventy feet above the river. During the wet season it was a 
preserve for frogs and mosquitoes, and during the dry season the baked 
and cracked soil seemed to be gaping and yawning with ague and fever. 
It assuredly seemed an unpromising spot for human habitations. Some 
enterprising capitalists undertook its reclamation, and sank sewers ten feet 
below the surface with laterals for every cellar, the whole serving both as 
surface and subsoil drains. The tract has been built up into a prosperous 
and healthy portion of Detroit. Examples of this kind might be quoted 
by the hour. But when houses are built upon retentive and water-soaked 
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soils, while no means are employed to draw off the ground-water or ward 
off its effects, the harvest of woe is sure, though it may be slow to ripen. 


THE MARCH OF EVIL. 


To the thoughtful mind one of the saddest sights is the endless succes- 
sion of evil arising from preventable causes. In his inaugural address as 
Lord Rector of the University of Glasgow, John Bright drew a striking 
picture of the endless procession marching on through successive genera- 
tions of ignorant, impoverished, and embruted men, with their sad-eyed 
and hunger-pinched wives and children, all continued by the enormous 
taxes imposed to maintain the conditions and appliances of successful war 
in times of profound peace. Ina less dramatic but no less true light we 
may draw the lineaments of physical evil, casting its long shadow down 
the corridors of time. We have histories of races and dynasties, their rise, 
progress, and decline, the causes which brought them into prominence, and 
the forces which brought them to their downfall. Why should not a soil 
have likewise a history of its own and take on a personality as truly as a 
race? Let us scan the features of such a farm and follow the history 
springing from its inherent qualities. The surface is somewhat level or 
gently undulating, the soil a tenacious clay, strong in the elements of 
enduring fertility if the physical conditions are properly adjusted. The 
natural drainage is very slight, except that much of the surface-water can 
run off by overflow, but the tenacious quality of the soil prevents all 
deep drainage; the deeper soil is water-soaked in spring and early sum- 
mer, and at other times when heavy rains fall; gate and fence posts are 
heaved by the frost, winter wheat and clover are half uprooted by the 
same force. Work is late in the spring because the soil is cold and wet, 
crops are slow to start and slower to ripen. The ‘‘ farmer has a hard 
row to hoe.” <A hopeful and cheerful spirit is conspicuously wanting, 
because he has generally poor success with his crops, ‘‘ bad luck,” and 
because he has the continuous depression of poor health. The furrows 
seam his cheeks early, his shoulders stoop when he should stand erect in 
manhood’s prime. 

Indoors the wife soon fades, the bloom and laugh of happy girlhood 
give place to the chronic invalidism of motherhood. Children are born 
only to die, or linger on injoyless ill-health. The family is finally blotted 
out, unless a surviving son may hand down this heirloom of sorrow to 
another generation, when the farm passes into other hands, to repeat the 
same story. And thus we see in hopeless succession, the generations of 
joyless owners pass before our eyes. The doctor, the undertaker, and 
the sheriff enter in succession to shift the stage scenery, but the same sad 
drama goes on with little variation. 

If nature had only planted a gravel bed under his whole farm, out- 
cropping on some streamside, so the cold waters might laugh and sing 
on their way to their home in the sea, thus warming up his soil to early 
fruitfulness, and warming up his soul to the real joy that springs from 
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hope and health, bringing light and laughter to the housewife by letting 
the tinkling spring-drop replace the scalding tear-drop, how changed the 
history of such a farm! Competence, and even abundance, come from 
the grateful returns of his well-conditioned soil, as the earth teems with 
her harvests. Health comes to crown the mercies of the year. His 
children rise up to call him blessed, instead of beckoning him with their 
shadowy fingers to the spirit-land. 

Is this all a figment of the imagination? Can you not tell of farms 
where many of these features can be traced in the water-soaked soil, but 
finally reclaimed and regenerated by thorough drainage? 

Let me close with an illustration given me by the late Bishop Haven: 

Two brothers in Vermont, of strong and vigorous stock, and giving 
equal promise of a long and active life, married wives corresponding in 
promise of future activity. They both had chosen the healthiest of all 
callings—farming. One of the brothers built his house in an open and 
sunny spot, where the soil and subsoil were dry; shade trees and em- 
bowering plants had a hard time of it, but the cellar was dry enough for 
a powder magazine; the house in all its parts was free from every trace 
of dampness and mold, there was a crisp and elastic feel in the air of 
the dwelling. The farmer and all his family had that vigorous elasticity 
that reminds one of the spring and strength of steel. Health and 
sprightly vigor is the rule, and sickness the rare exception. The farmer 
and his wife, though past three score, have yet the look and vigor of 
middle life. 

The other brother built his home in a beautiful, shady nook, where the 
trees seemed to stretch their protecting arms in benediction over the 
modest home. Springs fed by the neighboring hills burst forth near his 
house and others by his barns; his yard was always green, even in the 
dryest time, for the life-blood of the hills seemed to burst out all about 
him in springs and tiny rivulets. But the ground was always wet, the 
cellar never dry, the walls of the rooms often had aclammy feel, the clothes 
mildewed in the closets, and the bread molded in the pantry. For a 
time their native vigor enabled them to bear up against these depressing 
influences ; children were born of apparent vigor and promise, but these 
one by one sank into the arms of the dreamless twin brother of sleep 
under the touch of diphtheria, croup, and pneumonia. The mother went 
into a decline and died of consumption before her fiftieth birthday, and 
the father, tortured and crippled by rheumatism, childless and solitary in 
that beautiful home, which elicits the praises of every passer-by, waits 
and hopes for the dawning of that day which shall give him back wife 
and children, an unbroken family and an eternal home. 

‘*¢ Look on this picture, then on that.” 


V. 


THE RELATIONS OF THE OFFICIAL WEATHER SERVICE 
TO SANITARY SCIENCE. 


By MARK W. HARRINGTON, CHIEF OF WEATHER BUREAU, 
Washington, D. C. 


Since man is immersed in the aérial ocean which forms the subject of 
study on the part of the meteorologist and climatologist, it might reason- 
ably be expected that the results obtained by their labors would prove of 
the highest value to physicians and other students of sanitary science. 
This expectation is rendered all the more reasonable by the fact that the 
work of the meteorologist has proved of the greatest value to the business 
man and farmer. It is perhaps not too much to say that this reasonable 
expectation on the part of sanitary students has not been fully realized, 
and, as a first step toward improving the relations of these two impor- 
tant branches of science, it is proper to inquire what are the reasons fox 
this failure. 

First, it may be desirable to point out in what directions meteorologi- 
cal data would be likely to be of use to physicians and others interested 
in physical man. The bearing of weather prediction on sanitary science 
may be dropped without discussion, not because it is not important, but 
because it is now well established in many countries, its lines are well 
laid out for countries where it is still to be established, and its service to 
sanitary science is like that to all other forms of human activity—that is, 
the forecasts are presented to sanitarians as to all others, and they can 
select from them such as are useful and can do this without advice from 
meteorologists. 

Aside from forecasts, meteorological work appears to be of importance 
to physicians in three different ways: 

1. In the reduction of their observations to systematic climatology, 
thus giving the broad features of the climate of different parts of the 
earth. With this can be studied the relations of man to climate ina 
general sense, such as the relations of climate to race, to the different 
forms of industry, and to general diseases. 

2. In giving the climate of health resorts. The data of general clima- 
tology are not sufficiently detailed for this. The ordinary meteoro- 
logical observations need to be reduced and combined on a special 
plan (and one not always followed by meteorologists) before they can 
give the information which a physician needs in order to decide whether 
or not he may send his patient to a given health resort. Moreover the 
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physician needs some data which are not, by meteorologists at least, 
considered properly and purely meteorological. These will be referred 
to later. 

3. In giving the data of weather to enable the physician to correlate 
any special pathological phenomenon, as fluctuations of a disease, or 
the appearance of an epidemic (as, say, yellow-fever) with the elements 
of weather which preceded, accompanied, or followed. 

Now all these things require that the data of weather and climate be 
on tap, so to speak, for the benefit of sanitarians and physicians. But 
this is already done. In each of the categories above mentioned the 
data already exist in an amazing, in fact fairly appalling, fulness. The 
United States weather map has extended now in an unbroken bi-daily or 
tri-daily series for over a score of years and it has been so broadly scat- 
tered that it can be consulted in almost any country, and the same is, 
mutatis mutandis, true of a dozen other weather services. The world 
has been so completely covered with stations that fairly exact climato- 
logical maps now include its entire surface. If there is any lack it is in 
the case of health resorts, but for many of these the ordinary meteorolog- 
ical data exist in abundant fulness. And yet, to judge from my corres- 
pondence and from verbal statements, the physicians and other sanitarians 
do not feel that their wants are fully met yet. 

There must be reasons for this, and they are not far to seek. The 
following may be mentioned as the principal ones, though there are 
doubtless others: 

1. The data desired by sanitarians and physicians may not be fur- 
nished them in a form suitable for their use. For instance, among the 
temperature data, for health resorts especially, the physicians especially 
desire the variability. Ttwo places may have the same mean tempera- 
ture, say 45° F.,but may be as far apart as the poles in their avail- 
ability for invalids. One may have an occasional change of 40° F. 
in a few hours, while the other may not have an absolute annual range 
of that amount. 

Meteorologists already compute and record variability of temperature 
and other elements, but apparently their method of doing this is not 
suitable for the physician. Again, the pressure given by meteorologists 
is that reduced to sea-level, while that desired by the physician is the 
actual or unreduced. The humidities usually given in meteorological 
tables are the means of relative humidities, which are not only unin- 
structive as means, but are also uninstructive to the physician as a 
meteorological element, inasmuch they are compound, depending on 
both temperature and the vapor contents of the air. The moisture really 
appears to be of high sanitary importance. It is certainly of great 
weight in causing subjective feelings of comfort and discomfort, but it is 
comparatively neglected in climatological studies. Other cases of lack 
of availibility of climatic data for the use of physicians could be pointed 
out, but it is sufficient to have indicated their general character. 

This lack from the standpoint of the physician and sanitarian can be 
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remedied. It is simply a question of handling observations already 
taken. An absolutely necessary preliminary is, that the proposed bene- 
ficiaries should indicate clearly just what they want and in what form 
they wish it. Such a movement could, with great propriety, be initiated 
in such an association as this, and the purpose of this paper will be fully 
attained if it can prevail on the physicians and sanitarians here assembled 
to formulate their needs, so far as concerns data already collected by 
governmental meteorological services. 

2. There are, however, certain things of great importance in matters 
of health and disease of which the modern meteorologist takes little or 
no account, and these are much more important to sanitarians than the 
data just mentioned. I refer to sunshine, to the purity or impurity of 
air, to the condition of the soil and the disposal of rainfall, and to the 
active oxidizing agents in the air familiarly classified together as 
‘‘ozone.” These are the atmospheric things that sanitarians are espec- 
ially interested in, but with the exception of sunshine these do not form 
any part of the field of the meteorologist as usually defined. 

Automatic sunshine records are now carried on at very many stations, 
and are to some extent published. The work of the stations in this 
direction will grow, and with the lapse of years the results will be, so 
to speak, codified and rendered generally available. 

As to the purity of the air, disposal of waters, state of the soil, and 
ozone, the meteorologists will generally enter a plea of oz possumus, 
at least so far as regards regular official weather stations. In the case 
of ozone, the observations can easily be taken, but they are so lacking in 
scientific discrimination and in accuracy of measurement, that a respon- 
sible head of a great weather service would prefer, before loading his 
hard-worked and under-paid observers with additional duties, to wait 
until the methods had become at least so perfected that he might know 
what it was that was being measured. 

In the case of ozone, the meteorological plea is, properly speaking, 
non volunt while in the others zoz fossunt is the proper plea. The 
purity of the air depends on the presence or absence of foreign gases or 
of dust. The former requires chemical analysis, and cannot be performed 
by any of the simple and speedy methods of a meteorological observing 
station. As to the dust, there are fairly speedy methods of approximate 
counting of the particles, but this does not reach the requirements of 
sanitary science. Of two particles exactly alike to the counter, one 
may be inert, while the other may have within it the potentiality of an 
epidemic of cholera. To differentiate these, a laboratory, plenty of time, 
and the skill of the trained hygienist are necessary. Much the same is 
true for the data relating to the condition of the soil and the disposal of 
the rainfall after it has reached the earth. These are all matters for 
special treatment in laboratories where the methods are in only small 
part meteorological. 

In conclusion, attention should be called to the comparative neglect of 
meteorology (which in its broadest sense includes climatology) in the 
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schools, more especially in the medical schools. Education in this line 
is as yet, for the most part, confined to the limited range of climatic 
ideas to be found inthe physical geographies, and, while some sanitarians 
are well informed about climate, and a few are professional students of 
the subject, it is generally true that even such fundamental terms as nor- 
mal, relative humidity, and cyclone are not understood and appreciated. 
It may be said that this is due to the lack of good pedagogic literature 
on the subject, but the difficulty lies further back than that. The litera- 
ture will be furnished when there is a demand for it. The difficulty lies 
in the lack of education on the subject. Meteorology is as much entitled 
to a place in a course of study as any other science, and it should be one 
of the fundamental sciences for the medical student. 


PERN LX 


SUGGESTIONS FOR METEOROLOGICAL DATA IN FORM TO BE 
AVAILABLE FOR SANITARIANS. 


Atmospheric Pressure. 


This is an unimportant element for hygienic use. The variations of pressure at 
sea-level are generally not greater than a tourist would undergo in being carried 
to the top of the Washington monument, and seldom greater than would be un- 
dergone on being carried to the top of the Eiffel tower. The corresponding 
natural changes would take several days or weeks, while the changes of elevation 
mentioned, take only fractions of an hour. Apparently the only barometric ele- 
ment of use to sanitarians is,— 

I. THE AVERAGE OF THE ACTUAL PRESSURES (that is, pressures unreduced for 
altitude). 


Atmospheric Temperature. 


For hygienic purposes the details of temperature are of interest, as, on a sunny 
day, the temperature may differ greatly in short distances; depending on the 
exposure and the character of the surroundings. The meteorologist has defined 
the air temperature as that of the free air at about the height of a man, the 
thermometer being protected from all direct radiation. With such a definition the 
temperature data which could be prepared from observations now taken, and which 
might be of use to sanitarians, would appear to be as follows: 

II, THE MEAN TEMPERATURES of the hours, months, seasons, and year. 

III. THE MEAN MAXIMA AND MINIMA for the months, seasons, and year. 

IV. THE ABSOLUTE MAXIMA AND MINIMA for the same. 

V. THE MEAN AND ABSOLUTE AMPLITUDES for the same. 


VI. INTERDIURNAL VARIABILITY, i. e., the mean change in mean daily tem- 
peratures. 


VII. List OF SHARP CHANGES of temperature of short duration. 
VIII. FREQUENCY OF FREEZING DAYS (mean temperature less than 32° F.) ; 
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of FROST DAys (min. ‘temp. below 32° F.); of HoT DAys (max. tem. 86° F.); 
and of VERY HOT DAYS (max. tem. 95° F.). 


IX. MEAN AND ABSOLUTE DATES OF THE LAST AND FIRST FROSTS. 


X. MEAN AND ABSOLUTE DURATION OF FREEZING, OF HOT, AND OF VERY 
HOT WEATHER. 


XI. MEANS OF TEMPERATURES OF EVAPORATION, i. e., of the wet-bulb ther- 
mometer. This is an element which has notbeen discussed, so far as known to the 
writer, though Lieutenant Glassford suggested it to him some time ago. Its sig- 
nificance lies in the fact that it would approximately represent the temperature of the 
person in hotweather. It would help to distinguish between the distressing moist 
heat of some stations and the more endurable dry heat of others. It should prob- 
ably be given in means, and associated with the corresponding air-temperature 
(or temperature by the dry-bulb thermometer). It could be given thus: 


Air-Tem. Mean. Tem. of Evap. 
70° to 80° VAN ams 
80° to go° 85° 
go° to 100° 95° 
100° and more sajis Sure 


A similar table for low temperature might be of use, as it is thought that dry 
cold weather is less hard to endure than wet cold weather. 


Aqueous Vapor tn the Air. 


With the dew-point and the actual temperature known, it is easy to take from 
tables the relative or absolute humidity, and also the deficiency of vapor which 
has been recommended by Buys-Ballot, Wild, and others as of considerable 
hygienic importance. The same data can be taken from the mean values of 
temperature and dew-point. Hence it may be well to include in data of hygienic 
interest : 

XII. THE MEAN DEW-POINT TEMPERATURES for the months, seasons, and 
year. 


The resulting humidities would be somewhat artificial and many would prefer 
the means of the actual values, giving 

XIII. THE MEANS AND EXTREMES OF THE ABSOLUTE HUMIDITY (pressure of 
vapor). 

XIV. THE MEANS AND EXTREMES OF DEFICIENCY OF AQUEOUS VAPOR, 
i. e., the amount needed to bring the absolute humidities to saturation. 

XV. THE FREQUENCY OF THE VALUES OF RELATIVE HUMIDITY by months 


and year. The mean value of the relative humidity can probably best be obtained 
from the mean dew-point. 


Cloudiness and Sunshine. 


The ordinary means of observations of cloudiness are confessedly unsatisfactory 
and would not be very significant of the distribution of sunny or cloudy weather. 
A better datum for hygienic purposes would undoubtedly be the following: 

XVI. MEAN NUMBER OF CLEAR DAYS (0.2 or less of clouds), FAIR DAYS 
(0.2 to 0.8 cloudy), AND CLOUDY DAys (0.8 or more clouds). 
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XVII. MEAN AND MAXIMUM NUMBER OF CONSECUTIVE CLEAR AND CLOUDY 
DAYS for each month. The percentages of cloudiness could be profitably replaced 
by those of sunshine; and the latter would be most useful in the form of probabil- 
ity of sunshine—that is, the ratio of hours of sunshine to the total number of 
hours, or 


XVIII. PROBABILITY OF SUNSHINE for each hour. 
XIX. THE SAME for each month, season, and for the year. 


Rain and Snow. 


XX. AMOUNT OF PRECIPITATION by months, seasons, and year. 

XXI. EQUALIZED MONTHLY PERCENTAGES OF PRECIPITATION by months, 
‘seasons, and year. 

XXII. PROBABILITY OF DAYS WITH NO RAIN (0.01 inch or less), and of 
lays OF HEAVY RAINS (I inch or more), by months, seasons, and year. 

XXIII. CASES OF TORRENTIAL RAINS. 

XXIV. FREQUENCY OF HAIL. 

XXV. FREQUENCY OF FOG. 

XXVI. FREQUENCY OF THUNDERSTORMS, 

XXVII. AVERAGE AND EXTREME FIRST AND LAST DAYS OF SNOW. 

XXVIII. AVERAGE AND EXTREME DURATION OF UNBROKEN SNOW COVERING. 


Winds. 
XXIX. FREQUENCY FROM EACH DIRECTION AND OF CALMS by hours, months, 
‘seasons, and year. 
XXX. MEAN VELOCITIES by hours, months, seasons, and year. 


XXXI. FREQUENCY OF HIGH WINDS, i. e., of winds from 30 to 40 miles, 40 
to 50 miles, 50 miles and over, per hour. 


XXXII. STATISTICS OF HOT OR COLD WINDS and duration of continuous 
‘wind from a single direction. 


XXXIII. WINDROSEs for temperature, humidity, and precipitation. 
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VI. 


INFLUENCE OF CLIMATE ON THE PROGRESS AND 
SEVERITY OF PULMONARY TUBERCULOSIS 
IN THE UNITED STATES OF 
MEXICO. 


By DR. A. J. CARBAJAL, 
MEDICAL OFFICER OF THE SUPERIOR BOARD OF HEALTH. 


Mexico. 


Among the principal and most powerful biological modifiers that 
affect the human system, is the climate of the region one inhabits; now 
making its influence felt in an unfavorable manner, continually or peri- 
odically, occasioning acute illnesses more or less dangerous; now 
destroying or slowly invigorating the dynamic force of life; now accel- 
erating the fatal progress of certain sufferings, or opposing certain 
eminently favorable conditions that would bring them to a happy end, 
completely re-establishing the broken health. 

During a period of 23 years of civil and two of hospital practice, in 
my professional studies in the city of Mexico, my attention has been 
called to the progress and serious character, so diverse, that is taken by 
tuberculosis, in our country, according to the geographical region in 
which we consider it. 

I know the disease personally in the three zones, in which Mexico is 
generally divided, under the aspect of physical geography, by having 
practised in the following states: Yucatan, Sonora, both warm, dry 
climates ; Querétaro, temperate, dry : Puebla, Morelos, temperate, damp ; 
and Veracruz, warm, damp; by neighborhood and data from patients 
and colleagues, the state of Sinaloa and that of Chihuahua, and finally 
the territory of Lower California. 

I propose to resume in this lecture the results of this personal observa- 
tion and of the data from former works, which relate to the subject, and 
are by the Doctors Jourdanet, Licéaga, Mexia, Brefia, and Orvajianos. 


Dr. E. Licéaga has divided the climate of the great central table-land 
of Mexico into three classes, considered under the aspect of their influ- 
ence on tuberculosis. 

1. There are localities in which pulmonary phthisis is unknown. 

2. There are others which do not present an absolute immunity to their 
inhabitants, but phthisis rarely shows itself. 

3. There are localities where the disease shows itself in the natives, 
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but the climate is magnificent for invalids who have lived in other 
climates. | 

As an example of the first, the author mentions Zacatecas. In effect, 
according to the respective table at the end, the mortality from tubercular 
diseases in that state is 0.92 per cent., and from pulmonary tuberculosis 
0.37 per cent., which are really insignificant figures. We can add 
Tenango of the valley in the state of Mexico, which is bounded on the 
north by the valley of Toluca, the highest in the republic, where there 
are districts like the Partido de Temoaya, that are at an elevation of 
3,790 yards above the level of the sea. In Tenango not a single case of 
phthisis has been noticed during a period of 12 years, according to 
references from a well-informed person, who, in his administrative duties, 
had occasion to know it. 

Of the second class, he points out Oaxaca, citing the testimony of sev- 
eral distinguished physicians, Doctors Fenelon, Garmendia, Mexia, and 
others, who declared that there the disease is rare. } 

The accompanying table shows that in that state the mortality from | 
tubercular diseases, pulmonary phthisis, mesenteric tables, is 2.08 per 
cent., a very moderate figure. 

Among those of the third class the author indicates the city of Mexico: 
this gives a mortality, from all tubercular affections, of 8.17 per cent. and 
from pulmonary phthisis and granulia 6.55 per cent. 

We ought to add according to the latest acquired data, villages where 
the mortality is notably less than in the city. Nearly all in the Federal 
district do not pass two per cent.; and some one of one per cent., like 
Atzcapotzalco and Tlalpam, as also Tepotzotlan in the state of Mexico. 

In reference to the temperate climate we will say that they belong to 
the second class, save with a difference in the humid ones; that the 
consumptives who come from other localities do not obtain a marked 
improvement, as is the case in Oaxaca. I never saw a consumptive 
improve in Atlixco, whether he came from the state of Veracruz or from 
the city of Mexico. With regard to warm climates, we ought to divide 
them into two categories. 

1. Tuberculosis is not very frequent among the natives, but when it 
appears, it is in the form of rapid or galloping consumption, neverthe- 
less, the climate is excellent. for those who are pre-disposed and come 
from a cold region; for example, Senora, north of Sinaloa, west of Chi- 
huahua, and Lower California. 

2. The disease is very frequent, often hereditary, it develops rapidly, 
_ producing a high mortality: example, Yucatan, Campeche, and Vera- 
cruz. The data that I present of the city of Veracruz are truly surpris- 
ing. In the year 1887 the deaths from pulmonary consumption were 
22.66 per cent., which is enormous. 

In a high zone the disease tends to a chronic form, localized and tend- 
ing relatively to its cure. Hcmoptysis very seldom is copious; moder- 


1L&é plateau Central du Mexique (Mesa Central) consideré comme station sanitaire pour les 
Phtisiques. Memoire lue au Congrés de Berlin, par le Dr. E. Licéaga, 1890. 





PULMONARY TUBERCULOSIS IN MEXICO. 45 


ate and intermittent is the fever; moderate also the sweats, alternate 
with diarrhea in the last stage. The patient dies exhausted by colliqu- 
ation, which lasts for years in the deepest marasmus; but he has some 
probability of being cured if he submits to a proper medical and hygienic 
treatment. The observations of Dr. Liceaga, which reach over a period 
of twenty years, those of Dr. Jourdanet and of Dr. Jecker, still earlier, 
do not leave the smallest doubt. The first says, ‘‘I have had no time 
to take from my notes the number of consumptives whose cure is for- 
mally entered from among those who have become so, while living in 
the capital, but the number is considerable. Neither has it been possible 
for me to extract from these same notes the number of consumptives, 
who, coming from the shores of the Gulf or the Pacific, have recovered 
their health on the Central table-land, or have experienced such allevia- 
tion that they have been able to resume their business or their pleasure, 
the same as perfectly healthy people, but I am certain that the number 
is even greater than the fermer.” Dr. Jourdanet, after making various 
observations on consumptives of our own hot climates and of Europeans 
who have found great improvement by living in highlands, says that, 

speaking with Dr. Jecker in Europe about the comparative progress of 
tuberculosis in Mexico, that distinguished physician assured him that 
phthisis is very seldom in this capital and that consumptives from the 
coast found great alleviation here. His experience proclaimed results 
still more interesting, and he affirmed that in his sight, patients had 
recovered from this terrible illness and afterwards enjoyed perfect 
health. ? 

During a period of three years, being an assistant practitioner in 
prison, I witnessed and made numerous autopsies consequent on deaths 
by accident, by alchohol, or by wounds; very often we found calcified 
tubercles in the lungs, small cavities or their vestiges healed and old 
pleuritic adherences. Nevertheless I ought to add that in Yucatan the 
same may be noticed, from what I am told by Dr. Peon Contreras, with 
the difference that here we see it in adults and there almost exclusively 
in persons of advanced age. Neither ought we to forget that in Europe 
the same observations have been made and that for some time back 
(Cruveilhier), which demonstrates two things: Ist, that tuberculosis is 
much more frequent than is shown by tables of mortality ; 2d, the pos- 
sibility of its cure. 

In a temperate climate the progress of disease is not so typical, it 
sometimes appears like that of a cold climate. In Cuernavaca I saw a 
consumptive who, being given up in the capital, went to seek ameliora- 
tion and lived more than twenty years. In Altixco they do not experi- 
ence the same improvement as in San Juan del Rio, when the disease is 
in its second stage. 

I think that any climate whose temperature is above 28 ctgs., is 
notoriously prejudicial when borne for six months or more in the year, 
because it exposes the patient to the dangers of the tropical zone. 


1(La Mexique et l’Amerique tropical. Dr. D. Jourdanet, 1864.) 
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There are three symptoms of notable intensity that concur to accel- 
erate the progress of tuberculosis in a hot country, and they are hem- 
optysis, fever, and sweats. The first are in such abundance that they 
put the patient’s life in serious danger: they are observed quite at the 
beginning, and are running hemorrhages or irritating, as the ancient 
pathologists called them. It seems that the pulmonary parenchyma and 
its vessels have acquired an exceptional fragility. Real pulmonary apo- 
plexies can even be produced in places where habitually there is no 
tubercular infiltration as the basis; and the blood re-absorbed there 
remains a cavity, which is not the result of tubercular fusion, as I saw in 
Cordoba in the case of a young man of twenty (1875). It is not rare for 
a patient to lose 300, 400, or 500 grammes of blood in one attack. What 
I saw in Cordoba in several patients is what passes also in Yucatan, Vera- 
cruz, and Sonora. One circumstance demonstrates unequivocally the 
prejudicial influence of climate in this respect. If the patient is removed 
to a high elevation the hemorrhages diminish or disappear; if he returns 
to the warm climate before there is a pronounced improvement, they 
re-appear. Dr. I. Martinez del Villar attended a consumptive who had 
come from Veracruz. After some months he had improved in a marked 
manner, but still it was not prudent for him to return; nevertheless, he 
insisted upon doing so against the wish of his medical adviser. Within 
a month he suffered from a hemorrhage, to which he succumbed. ‘‘ In 
Veracruz,” says Dr. Mexia, ‘* in tuberculosis hemorrhage is the rule, in 
Mexico it is the exception. Even more: some hemorrhages by them- 
selves alone seriously compromise life.” 

In Senora this symptom is serious, but has not the same importance 
that it has generally on the Atlantic coast. 

Fever is another symptom that presents a different aspect. It appears 
in the same manner on both coasts, a little more intense on the Pacific; 
it is not intermittent, but remittent or almost continuous pseudo. It is 
of an indomitable tenacity, generally 38.5 m. the morning and 39.5 or 
40 at night. 

The influence of climate is also undoubted on this point, as shown by 
an observation of Dr. Mexia: ‘* At the end of the year 1886, Mr. T. P., 
suffering from pulmonary consumption in Mexico, had frequent attacks 
of coughing, hectic fever, complete distaste to food. During the begin- 
ning of November, being desperate on account of the frequent fogs in 
the capital and the consequent cold weather that would not allow him to 
go out, he determined to move to Veracruz, and, against our advice, he 
did so. I saw him at the end of December in such a serious state that 
not only did he not recover but had to take his bed, which he kept till 
his death, the 25th of December. From the time that I arrived in Vera- 
cruz the fever was never lower than 40, and all the symptoms so aggra- 
vated that it was not possible to alleviate them.” 

With regard to the perspirations, which is another obstinate symptom, 
they greatly contribute to the lowering of the patient, who dies without 
reaching that grade of marasmus that we notice in Mexico. The patient 
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is, notwithstanding, profoundly debilitated; and diarrhea from 8 to 15 
days is enough to accelerate his end. The duration of pulmonary con- 
sumption in hot climates is ordinarily about six months, very often of 
four or five, and very seldom the chronic. The most rapid that I have 
seen was in Senora, only 20 days. 

Upon what cause depends this considerable difference in the progress. 
of the disease? 

The explanation may be of great interest as regards practise in the 
case of patients who cannot leave the climate that is injurious to them, 
and it would be possible to find a means of retarding the progress of 
the disease, which, if once declared, has no other remedy, but at least 
the discoveries recently made in science permit us to do something to: 
benefit the persons who, being always near a patient, are exposed to con- 
tagion, and if aflected would succumb in a short time. 

We know positively from the works of Villemin and Koch that this. 
illness is infectious and contagious. From the moment that it acquires. 
a terrible intensity in warm climates, especially humid ones, we must 
admit that the bacillus finds in that atmosphere the most propitious con- 
ditions for its growth, now more actively multiplying or producing a 
more energetic pyrotic poison. The primitive bacillus infection is very 
noticeable from its intensity, in hot climates there are greater facilities. 
for finding it; the secondary infection, from suppuration in the third 
period, is comparatively insignificant, because the extraordinary strength 
of the first gives no time to produce the second. In climates of great 
elevation, where the air is rarefied and aseptic, the temperature cold or 
temperate, dry or moderately damp, the microbes do not find favorable 
conditions for their life or reproduction. A transparent atmosphere, 
brilliantly illuminated by a radiant sun, contributes to the destruction of 
the microbes. (Arloing.) Under these conditions the bacillus infection 
is frequently only moderate ; when already established and existing, the 
second will supervene if the cavities have been produced. 

Hecticism is a kind of septicemia, which does not improve in hot 
climates or in temperate climates that are low and damp; the reason 
probably being that these substances, encrusted and infiltrated in the 
lungs, also find those conditions favorable to their growth. Thus it hap- 
pens that consumptives who have reached the third period become 
worse if they seek a warm climate. Only if hecticism is very slow or 
non-existent, as sometimes happens in tuberculosis apyretic cases for 
long intervals, the patient will bear the climate for a long time without 
inconvenience, like a patient who was able to live in La Paz, Lower 
California, for six years, after having left the city of Mexico—Mr. P. E. 

Social conditions add their influence to that of climate; while in 
Sonora one lives in the open air, even to sleep, on account of the exces- 
sive heat, and conglomeration is unknown. The food of the lower classes. 
consists of maize, meat, cheese, beans, Azzote, and very few vegetables, 
and although tuberculosis takes a serious form, it is rare, less than two. 
per cent. of the general mortality, according to my calculation; in Vera- 
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cruz the people live in crowded houses, with little ventilation, and there- 
fore breathe impure air, we are told by Dr. Mexia, and tuberculosis, as 
we have already mentioned, is the cause of an extraordinary number of 
deaths. I believe in Cordoba it is less frequent, but its progress is 
equally as rapid; the town is smaller and there is less crowding. It 
would not be prudent to recommend sleeping in the open air in these 
places on account of malaria. These facts are important because they 
allow us to suppose that contagion is probably a most important factor 
to explain the frequency of the illness in Veracruz. 

The truth is that it would be enough to admit the infection of the 
houses, to me an almost certain fact, according to the data of Dr. Mexia, 
but it is difficult to understand that many cases of contagion are not pre- 
sented, given the conditions of domestic life among our people and its 
utter want of precautions to avoid it. In Cordoba I did not see a single 
case that could be attributed to this means of propagation (1874 and 1885). 

This doctrine of infection explains an apparent contradiction. How 
is it possible that a zone of such altitude, cold, where inflammatory 
affections of the lungs are very frequent and serious, as the valley of 
Mexico and Zacatecas, can constitute a favorable climate for tubercu- 
losis; and the hot or temperate one be prejudicial when the former 
diseases take a less serious character (excepting Veracruz) ? It is scarcely 
ten years since we were able to give the explanation and it is the one 
already indicated. Distinguished Mexican and European physicians 
considered tuberculosis of inflammatory origin, before the epoch just 
mentioned, and what the pathogenic cause of such inflammation was, 
was unknown; and in this ignorance warm climates were recommended 
to avoid the cold and sudden changes of temperature. 

There is a very important distinction to be made, in my opinion, 
between the warm, dry climates of the shores of the Pacific and the 
humid ones; the difference they present is enormous to persons from 
other regions, who have not a hereditary pre-disposition. The former 
are very good, the latter dangerous. When a person of delicate consti- 
tution, of lymphatic temperament, subject to frequent prolonged and 
feverish bronchitis, passes to the Pacific coast, to a warm, dry climate, 
his constitution improves, the bronchitis is less frequent and of a shorter 
duration, assimilation is more active; contrary to what occurs in hot, 
humid places, which are essentially depressing, very liable to cause 
ancemia, malancemia, loss of appetite, and make nutrition very slow, 
depressing the metabolism. 


Coming now to the practical application deduced from the above facts 
and reflections, we will say that we are aided by personal experience in 
hot and temperate climates, and appeal to Drs. Licéaga and Brefia for | 
those of high elevation. 

The state of Sonora has a good climate for individuals with a predis- 
position, but not hereditary. Residence ought to be prolonged for sev- 
eral years, and it is useful to lead an active life in the open air, to take 
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cold baths and alcohol in moderation. This conclusion is applicable 
to the north of Sinaloa, going from Culiacan to Lower California and 
west of Chihuahua. 

Every hot and humid place is bad for this kind of people, because 
their constitutional debility increases; and if in truth their catahrral 
affections of the lungs improve, they easily contract ancemia, and if they 
had it, it becomes worse, as also chronic impaludism. 

The temperate zone can be used as a winter station for predisposed 
individuals, giving the preference to the dry climate, which is also use- 
ful to those suffering from chronic bronchitis and bronchiectasis. 

Tuberculosis being declared. If the person reside in the above men- 
tioned climates his physician will do well to advise a quick change to a 
high country. The first hceemoptysis ought to be the signal of alarm, 
above all if it occurs in the spring, which is usually the case. 

It is not prudent to permit this kind of persons to return quickly to a 
warm climate. The physician can assure them that the influence of the 
climate will be fatal, and therapeutic resources of insignificant value. 
As long as feverish reaction exists, or the slightest tendency to hemop- 
tysis, residence in these climates is formally forbidden, especially in those 
where the thermometer passes 28° in spring and summer, and there is 
humidity. 

The sufferers from apyretic tuberculosis can pass the winter without 
danger in Lower California and the dry coast of Sonora; if, when the 
weather gets warmer, there is no sign of pulmonary hemorrhage nor 
febrile reaction they can still remain for the summer; there are examples 
of amelioration from a permanent stay by the sea-shore in a dry, warm 
place and again others of the reverse, according to individual idiosyncra- 
cies, or certain peculiar conditions that are not easy to determine. 

Touching Zacatecas we reproduce the following conclusions, estab- 
lished by Dr. Brefia in his excellent memorandum : 

1. Phthisis is excessively rare in persons who have lived always or 
for many years in Zacatecas. 

2. Cases of cure have been seen in the first and second stages of the 
disease. 

3. The facts mentioned are probably due to the elevation above the 
level of the sea, the dryness of the atmosphere, the special manner of 
living of most of the inhabitants, and the non-crowding of persons in 
small lodgings. 

4. Zacatecas is very beneficial to comsumptive persons, principally in 
the first stage of the illness, and in its slow, localized, and accidental forms. 

5. When suppuration of the pulmonary deposits has commenced, there 
is less probability of deriving enough benefit from the climate to com- 
pensate the patient for trouble and pain of changing his residence. The 
success will depend on the amount of individual resistance and the mag- 
nitude of the wound. 

6. If the softening is multiple or extensive, it is useless to move the 
patient. | 
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7. The same ought to be said in cases of galloping consumption or 
generalized phthisis and of that which attacks old age. 

8. Sudden changes of temperature and the various episodes of tuber- 
culosis in its progress exact the vigilance of the physician, which should 
not be exclusively fixed on the curative influence of the climate. 

g. It is impossible to fix the necessary time of residence in Zacatecas 
for the cure of phthisis, as it depends on the impression of the climate 
on the patient, as also on the form and stage of the disease. 

As we see, Dr. Brefia limits the beneficial influence of the climate of 
Zacatecas to limited cases and gives no hope for those which are far ad- 
vanced or whose progress is very rapid, as in galloping consumption. I 
ought to mention that the commonest form I have seen on our coasts is 
rapid, which does not mean exactly galloping, for the typhoid and 
asphyxiated character that corresponds to this is not so frequent. It is 
necessary to have this difference well established. 

What can be done with sufferers from consumption in its rapid form 
of our coasts? I still incline to their being moved to the valley of 
Mexico, being well convinced of the uselessness of all efforts in those 
climates. Even granulia fatal here, in reality only causes a small 
average of deaths in the capital of 1.6 per cent. from tubercular affections 
in general, and 1.2 per cent. from pulmonary phthisis. 

With regard to our central table-land, principally the valley of Mexico, 
Dr. Licéaga has established the following conclusions which in his 
judgment are favorable to the cure of tuberculosis; I am perfectly in 
accord with him as to what corresponds to the climate, and they are 
added to the accompanying statistics : 

‘*It is necessary to make consumptives live in places, impossible to the 
existence of bacillus of Koch or less favorable to this microbe than those 
where it has grown. It is necessary that the consumptive live in a pure 
atmosphere, and that he remain in the open air as many hours as pos- 
sible in every season. 

Every patient should have proper exercise, food, and dress, and for 
this he must be under the vigilant care of intelligent doctors. 

It is indispensable to cure the lesions already produced, by every 
means known to science. The conditions contained in these two last 
propositions can be realized in establishments like those of Gérbersdorf, 
of Talkenstein, etc. 

It is possible to create similar establishments with infinitely superior 
climatic conditions in the great Central table-land of Anahuac.” 

From the adjoining statistic data we have the result that the best 
villages from the point of view that we take are those that give only one 
per cent. of the mortality from tuberculosis compared to the deaths in 
general, and none more fitted for the foundation of houses of health or 
sanitarium than Atzcapotzalco, Tlalpam, and Tepotzotlan; adding 
also ‘T’excoco, which gives 1.6 per cent. 

Mexicans, being accustomed to the suavity of their climate, to the im- 
posing and majestic beauty of the mountains, to the incomparable 
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transparency of the atmosphere, which diffuses the rays of a tropical sun 
with extraordinary brilliancy, do not appreciate as they ought these 
advantages, nor does our spirit rejoice over the smiling perspective of 
our valley; but the foreigner, a native of the icy regions of the north, 
will receive an indelible impression of joy and well-being when he con- 
templates these beauties of nature, even on those days that to us seem 
cold but nevertheless allow the growth of flowers that adorn our fields. 
Not only physical health, and cruel sufferings from disease, but the 
moral depression that accompanies them, will be relieved, and a great 
and well-founded hope of recovery will spring up. In the meantime 
science may discover a specific treatment for this fatal illness. 

I, myself, being pre-disposed to it in my youth, have had to make fre- 
quent changes of place, thus obtaining the good experience to which I 
have alluded, in my own person. For this reason I have chosen the 
theme on which I have just spoken, so interesting not only to Mexicans 
but to humanity in general, completing with it a thought or maxim of 
medical morality of the distinguished and lamented Dr. Jourdanet, who 
interested himself so much with the Mexican climate. Dzure ce gu’ on 
satt et ce gu’on pense est toujours un devoir quand la santé de ses 
semblables sy trouve tnteressé. ‘Yo say what one knows and thinks, is 
always a duty when the health of our fellow-beings is concerned. 


se ALISTICAL TABLE. 


Showing the mortality by tubercular affections in the city of Mexico, embracing the period of 
years from Fanuary, 1879, to Fuly, 1892, taken from official data of the Superior Coun- 
cil of health by Dr. A. F. Carbajal. 
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ANNUAL AVERAGE OF DEATHS IN THIRTEEN YEARS. 


Tuberculosis meningea. ‘ : : 56.9 
Tuberculosis laringea and other baer pate pfiecdets t ; 12.61 
Tuberculosis pulmonary, miliary, general, acute . : : 844.2 
Tuberculosis intestinal and of the peritoneum : ee 147.2 
General mortality ' : : ‘ : 12,684 
Proportion to the 100 of the erbareu tae ia ; f : S17 
Proportion to the 100 of pulmonary, miliary, general, acute, 

compared with the general mortality . ; ; ; 6.99 

TABLE. 


Showing the average of deaths caused by tubercular disease in general, with regard to the 
mortality in the Federal District since Fuly 1, 1885, to Fune 30, 1890, taken gs the 
work of Dr. D. Orvananos. 


PREFECTURE OF TACUBAYA. Natives. beak Total. 


CARA A Wi dais etale leis pnjete siamaateline ates ena Mn Rede Chat ecs! Sree Ck 2.45 2.40 5.51 
SORTER AL CEs sb sacalts asta sth tone a nip Milntei is ea pm Ie ETS acetone ein 5-78 1.36 1.14 
ASMA shG N14 Gk wit oho g Creu age oemee G MEMeee tole cued ww eee ale 1.70 0.56 2.26 
BLA CISA bn) poyaie ts oc eee A Val Henle a ap ae aR MN a acer b in hele ale 1.88 0.73 2.61 
INTL ACOA. sie Wile cD 6k Gn tales piste wien RTE MR MES Woes Dota ip wre Gi ore aan 1.33 1-43 2.66 
PREFECTURE OF XOCHIMILCO. 
POCHUONECO)\),. biome tap indies ote Pidehy abyss eC OC my esis Kel emt nis teeter canny fern 
Milpa fA laa iis Motes arbi shace tn aiuverstalotete a hla Gea blartig erate SY AES ich eae 0 ce ee 
ELastenuarecan > iis ea wieeie unthws ciis Wieiebbs stale nls sk iziy ele b aoe-abe niga ale ety | erat nena Aen 
‘iahwaciwy Tlalten ange suis om claw ee reise ee ae histories 1.01 1.07 2.08 
AL UMlYEhUalcG « v6.4 seem aie ealays, sitaeteleen Ses Salem Rents vive Aid'n mw Ol vipic eee eae | Ce) 
LIXCOTEP EG Bhd Le MAE bis Ric aroieta gil sblss wiklh prale s!a vey otale a] uinhs &  gulee Seog: iano er 
ACtOpar ice Jeep a ae teh eigen acim Dehn & viblb alexis whe. afate ste | eek att oll cpt) cee ee 
IES UEGEs is Miaig > ete me Chetan i os Gosivts Wena die 1.01 1.07 2.08 


UMA) arias). SCC oe Eddie! dat nue ts GUE Meare ta B'sinte's arte ifn ath (alee 0.73 0.55 1.28 
DAM ANSEL. eis Sabena tis. ucauie ee ed e214 Leth iis caee opt ru 1.41 0.80 2.21 
COV OACAN: 511 ote ses v Bp Malate tie bits Rains eel dee 2k lu pa lols Gaby Lar O.1I 1.32 
Ixtapalapam, « Gave ses cree RC BR Me 5 Hae jes = (shine Sea tee 1.01 1.07 2.08 
Ixtacalco.4/0.4) Be Mi Mb eis ERG IL'e pea cise hip 5H 5 tetden 1.01 1.07 2.08 


PREFECTURE OF GUADALUPE. 


La\Villa de.(atadalupes Greeks cecus ca bac cea ote yore 2.23 1.68 3.91 
A tecapotzalce aie: stan cole oldie Mees Wie ciets plareela\c Wie aay kiss 0.86 0.37 124 


CiTy oF MEXIco. 


Mexico (the Capital): 7iiy cbieeit'e oh'ehbiy ges sletcion Sather iad vata para | pee eee 8.40 
owns in the Valley of! Mexico (State.of Mexico)... 0. .40) 4... see. heen ole oo ieee 
PLepotzptlan’. sca sis stay eat ets Robie ste abla rere eeiags Geen anette TO) ii) Foe RGe 1.0 
PLEX COCO os af v0, Mate aren cra’ ais Me anit ote awl EW car cee a ye saat eae SOD ic Sleek 1.60 





PULMONARY TUBERCULOSIS IN MEXICO. 53 


TABLE. 


Showing the mortality from pulmonary tuberculosis in the City of Veracruz, in the year 
1887. Data taken from the work of Dr. D. Mexia, Statistics of Mortality of 


Veracruz. 





NUMBER OF INHABITANTS, 28,900. 


tality. 
Percentage. 


Tuberculésis. 
General mor- 
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TABLE. 


Showing the mortality by tuberculosis disease in the State of Oaxaca during the six 
months from October, 1891, to March, 1892, with reference to the general mortality 
data taken from the general statistic table of diseases, published by the Secretary’s 
Office of the State Government. 
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Showing the mortality from tubercular affections in the State of Zacatecas, from Fuly r 
to December 312, 1890. Data taken from the memorandum of Dr. F. Brena, 
Studies of medical climatology of Zacatecas, 1892. 
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SUMMARY 


Of the tables showing the mortality from Tuberculosis in relation with the general one 
in three classes of climate, cold or of high elevation, valley of Mexico and 
Zacatecas; temperate, Oaxaca; warm, damp of the coast, Veracruz, of the United 
States of Mexico. 
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GENERAL CONSIDERATIONS ON THE IMPORTANCE OF 
P PUBLIC HYGIENE. 


By Dr. R. LAVISTA, 


Mexico. 


To refuse honors, which we do not deserve, is an absurdity resisted 
by common sense and human nature. It is almost a virtue to know 
oneself, and certainly most difficult of attainment. 

A great honor is done me to-day, in permitting me to address this 
illustrious assembly, to which I have been invited in spite of my known 
incompetence to belong to it. Occupied, as I am, with another kind of 
study, to which I have consecrated my life and all my attention, I do not 
feel myself equal to a serious study of hygienic subjects, the exclusive 
object of this illustrious Association. And the idea took such hold of 
me, that I should have resisted it, if the wonderful power of friendship 
had not come to my aid, especially the friendship I owe to my esteemed 
friend, the distinguished president of the Mexican committee on one 
part, and the respect and consideration merited by the distinguished 
visitors, who now honour my country with their presence in this hall. 

I have a debt to pay to the illustrious members of the American 
Association of Medicine and Surgery for the unmerited consideration of 
which I have been the subject on some occasions, and I pay it with the 
greatest pleasure, declaring that my co-professors of the great American 
nation are illustrious gentlemen and worthy of the place they have con- 
quered in the scientific world. I render a just homage to the honorable 
occupation of the American hygienists and a sincere manifestation of the 
esteem that I profess for them. 

In the battle of life man struggles incessantly to preserve health. This 
precious gift seems to be instinctively the object of his watchful care and 
has been so constantly, but unfurnished with knowledge to evade the 
powerful and numerous evil influences that surround him, he fell at each 
step into the precipice of his ignorance. His life, particularly and col- 
lectively, was compromised by the bad use of the means in which he 
lived; compromising also his natural force of resistance, the only defense 
against his numerous enemies. 

The diseases he contracted could be combatted with more or less care, 
but the danger was always there, menacing his precious life. More 
simple and logical it would have been to think of preventing these, than 
only to cure them after they were declared; but, how to reach this 
desired end if man possessed not the adequate means? 
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Before public and private hygiene had been constituted a precious and 
inestimable talisman of his defence, he had no resource but to fight the 
enemy; there were no means of prevention, or he did not know how to 
use them. It was clearly necessary to make rules for man to live phys- 
iologically and socially. 

The knowledge of the multitude of injurious springs that disturbed his 
health was indispensable, but it was not within his reach until illustrious 
medical men devoted special attention to this kind of study, constituting 
that most important branch of science, which now forms the firmest 
support and defence of man and of society. 

Its beneficial influence is felt in all the actions of human life, and nat- 
urally on social life collectively. A general basis, once established, for 
the preservation of health, man that took care that the air he breathed, 
the soil he inhabited, and the food that maintained him, should possess 
the conditions indispensable for a healthy life, and he avoided the vices 
offered to him by these indispensable agents if they were not presented 
in the sanitary form required by his organism. 

The necessary elements of life are at the same time the necessary 
agents of death, and how can we evade their bad influence if we cannot | 
live without them? Hygiene, which to-day analyzes and defines their 
good and bad conditions, gives us the key of health and constitutes an 
unbreakable barrier against illness. Its apostles are the guardians of the 
redemption of the human species; they preach everywhere, in families, 
in society, and to the individual, the scientific creed that in their mid- 
night studies has been revealed to them, by noble, generous, and divine 
science, which they have conquered and are divinely entrusted with. 

Grand and sublime is the task of the physicians who alleviate pain and 
cure disease, but not less sublime and worthy of the gratitude of the 
human race are the hygienists, who prevent illness, preserve life, and aid 
the natural growth of man, and of the society to which he belongs. 

These considerations thus generally treated, must be left for a more 
detailed study to pens more able than mine. I will limit my duty to 
compliment the noble assembly, who pursue the noble end of divulging 
the truths acquired in their studies, and who, no doubt, will reap a fruit- 
ful harvest. It is a laudable intention of congress that here the said 
ends should be realized and it is the duty of men of feeling to congratu- 
late the illustrious workers, declaring that they merit the good opinion 
of all humanity. 


VII. 


CONTRIBUTIONS TO THE BACTERIOLOGICAL STUDY OF 
THE DRINKING WATERS OF THE CITY OF MEXICO. 


By Dr. JOSE RAMIREZ, 


SECRETARY OF THE SUPREME BOARD OF HEALTH, PROFESSOR OF BOTANY IN THE 
NATIONAL MEDICAL INSTITUTE, 


AND 


Dr. MANUEL TOUSSAINT, 
PROFESSOR OF PHYSIOLOGY IN THE NATIONAL MEDICAL INSTITUTE. 


Mexico. 


Ay 
SPRINGS. 


The city of Mexico consumes drinking water: 1st, from the springs 
of Chapultepec; 2d, from the springs of Santa Fé, Los Leones y el 
Desierto ; 3d, from the river Tlalnepantla or water of the town of Gua- 
dalupe, and 4th, from artesian wells. 


SPRING OF CHAPULTEPEC. 


This water, which is known under the name of hard water (agua 
gorda), is the first which was brought into the city, and eighty years 
before the Conquest a special aqueduct existed for that purpose. In 
March, 1779, the arches and aqueduct were finally concluded, including 
904. arches with a total length of 4,663 varas. The spring is situated 
within the forest of Chapultepec, and to the eastward of the hill it has 
a retaining wall of masonry which was constructed before the year 1571. 
With the lapse of time the level of the water has lowered considerably, 
and especially since artesian wells have been introduced in the neighbor- 
hood of Chapultepec. The qualities of this water are as follows: A blue 
color, a remarkable transparency that allows the bottom of the spring to 
be seen, an agreeable taste, and an average temperature of 21°. The 
vegetation is formed of algce of an indetermined class. 

The spring abounds in small fish and crustacee. 

This water is in the best condition to be considered as a type of drink- 
‘ing-water, as on account of the piping laid down before the end of last 
year, the water no longer runs through the old aqueduct which was open 
along its entire length, and we now can say that it is free from all danger 
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of the contamination that it was liable to before that date. Doubtless it 
was for this reason that Sahagun in speaking of these waters, said that 
they were ‘* bad and insufficient for the supply of the city.” In fact, 
these waters have always run in an open conduit, receiving impurities 
which the wind carried from the causeways along which they ran, and 
forming small pools with the water which leaked from the cracks in the 
arches. 


SPRING OF ALBERCA GRANDE. 


The city council having acquired the property in this spring and pre- 
pared plans for conducting the water into the city, it will be utilized from 
this year. The water is elevated by means of powerful steam pumps, to 
a tank situated on the side of the hill of Chapultepec, to which tank will 
also be elevated the waters of the spring within the forest, so as to bring 
them altogether in the city under high pressure. The properties of 
these waters are the same as those of the spring above spoken of; they 
rise outside of the forest, and are contained in a rectangular tank measur- 
ing 17 by 13 meters, with a depth of 12 to15. Several animals and 
plants live in this tank, and among the latter we have observed an 
abundance of Ceratophyllum demersum. Linn. 


SPRING OF SANTA FE. 


In the year 1576 the supply of water from the spring of Chapultepec 
was found to be insufficient for the requirements of the city, and the 
Viceroy D. Martin Enriquez granted to the city the water rising in the 
spring of Santa Fé. In the following century (1603-1620) the government 
commenced and terminated the construction of the aqueduct, which, 
commencing above Chapultepec, followed the causeway of La Veronica 
and terminated the Mariscala street. This work cost $150,000, had a 
length of four miles, and was formed of more than goo masonry arches. 
History has given us the dates of the establishment of the partial piping 
of this water, and now that the iron piping has been laid as far as the 
Molino del Rey, the city council gave orders that the soft water should be 
brought through that into the city after the month of September, estab- 
lishing at the same time a connection between this and the tank dedi- 
cated to the reception of the hard water, so that in case the quantity of 
either should be diminished for any reason, the supply to the city would 
not in any way suffer. 

The spring of Santa Fé is situated near the village of the same name, 
in the midst of a small forest of pines, willows, and poplars. The water 
has a temperature of 14°, and the spring is situated at a distance of 9,716 
meters from the city and 166 meters above it. Several kinds of plants 
and small animals live in the water. 

The waters of Santa Fé are incorporated with those of Desierto and of 
Los Leones, before arriving to the place known as Casa Mata. 
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SPRINGS OF EL DESIERTO AND LOS LEONES. 


Two centuries had elapsed and the increase of population and neces- 
sities in the city obliged the authorities to look for means of increasing 
the amount of water, the consequence being that they found themselves 
obliged to utilize the springs of Los Leones and El Desierto. This im- 
provement was carried out in the year 1796. The waters from these 
springs together with those from Santa Fé, form the volume of what is 
known under the name of soft water (agua delgada), and from them is 
drawn the supply for two thirds of the population. These springs rise 
on the two slopes of the mountain called San Miguel; they are very 
numerous but only produce a small quantity of water each; they have 
not as yet been properly fenced, and they rise in the midst of small 
swamps, a fact which is undoubtedly unfavorable to their purity. As 
far as the tank of Los Leones, the waters from the spring of that name 
flow in open gutters on the side of the ravine, and from there they follow 
their course in a masonry gutter which terminates in a wooden one, the 
latter carrying them to the aqueduct in which flow the waters of El 
Desierto. ‘These springs rise on the eastern side of the same mountain 
of San Miguel, and are more abundant than the previous ones. The 
waters flow in open gutters similar to the last, but at a lower elevation, 
and they receive in their course the waters from the springs of Cham- 
pilato, and Monarca, Los Capulines, etc., eventually uniting with those 
from Los Leones before arriving at a point called Tres Cruces. From 
that point the waters flow in conduits lined with brick, but open in many 
places. The direction of the aqueduct is to the eastward; it reaches 
Molino Viejo, and from thence proceeds to the settling tank of Tinacal, 
Molino del Rey, and terminates in the arched aqueduct that conducts the 
water to the city. Later on we will speak of the modifications that have 
been made the present year by bringing the waters from the Molino del 
Rey through a new iron piping, instead of bringing it by the old aque- 
duct on the Veronica road, thus diminishing to a considerable extent the 
risk of contamination in these waters. 

The height of these springs over the level of the city is goo meters, 
more or less. 

This water has a temperature in the springs of 9° to 11°; they are 
slightly alkaline, transparent in the absence of rain, when they are mixed 
with ochrous clay which enters largely into the formation of the ground 
in which they rise. The places in which these springs rise have the 
vegetation which is natural to mountains. 


WATER OF THE TOWN OF GUADALUPE. 


This water comes from the neighborhood of the Tlalnepantla hills, and 
flows through an aqueduct three leagues long, the construction of which 
was commenced in 1743 and terminated in 1751. This aqueduct supplies 
the villages of Santa Isabel, Zacatengo, Tucama, and the town of Gua- 
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dalupe. It now also supplies a small part of the city, through iron 
piping, which was laid along the causeway in 1882 from that town, and 
supplies water to those blocks situated between the Calle of Santa Ana 
and the Avenida de la Paz. From its chemical character, this can be 
classed as soft water, but unfortunately it is highly charged with sedi- 
ment which it receives on the slopes of the hills. 


ARTESIAN WELLS. 


According to the data collected by the government of the district, 
there were 483 artesian wells in the city in April, 1883. Asa general 
rule, the waters from these wells are characterized by a perfect trans- 
parency, by the absence of organic matters, when the wells reach a good 
depth and are well lined, and by a smell saz generzs, due to the carbonic 
gas which is readily dissipated on exposure to the atmosphere. 


Le 
BACTERIOLOGICAL ANALYSIS OF WATERS OF CHAPULTEPEC, 


During the months of June, July, and the beginning of August, that is 
to say, when these waters flowed through an open aqueduct, we under- 
took an examination of the same, taking it from the fountain in the Medi- 
cal Institute. Before continuing, and in order to avoid further digression, 
we must observe that in all these analyses we have strictly followed the 
methods employed in the laboratories of Europe for the same purpose, 
utilizing the experience which we acquired in the Pasteur Institute when 
we followed the course of bacteriology which was given by M. Roux, 
during the months of March and April, 1890. We have also taken.ad- 
vantage of the resources at the disposal of the National Medical Institute, 
which can almost be considered as amply sufficient for researches of 
this class. 

The water, which was collected with all the necessary precautions, 
was placed in Petri boxes with gelatine and agar, and these boxes were 
placed in a room having a maximum temperature of 23°. After many 
analyses, we found that on an average, each cubic centimetre of water 
contained from one thousand to one thousand two hundred bacteria ; that 
is to say, that according to Miquel’s list, the water from the Chapultepec 
spring ought to be considered as within the inferior limits of pure waters. 
It is to be noted that the number of micro-organisms varies from day to 
day, and that we have as yet to determine the circumstances which cause 
this variation. ‘Thus we find very frequently that on preparing ten Petri 
cases, all at the same time and with water from the same flask, six or 
eight will remain without producing any colony, while on the following 
day, and with an exactly similar preparation, all the cases will be found to 
have fertilized, and some of them to have colonies so numerous as to be 
beyond counting. 

These species that we have been able to isolate up to the present are 
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twelve, and their characteristics are those set down in the following 
enumeration. We have taken their denominations from the aspect which 
they present in the colony developed in gelatine or in agar, as we do not 
care to give them their specific names until we are fully convinced that 
they are bacteria which have not been described by other authors, as we 
believe the greater part of them have been. 


Ist. Orange colored colony which liquefies gelatine: long bacillus, 
with a slow movement, difficult to color. Grows rapidly in gelatine, 
which it melts, and is deposited at the bottom with a metallic appearance. 
In agar it develops slowly and the coloring matter is diffused through- 
out the mass. In broth, it has fair development, smells like glue, clouds 
the broth, and is deposited at the bottom. In potatoes, it has a very slow 
development and preserves its color. 

2d. Solid orange colored colony. Very small micrococcus. In gela- 
tine it has slow development, and liquefies it when inserted with a needle 
and delays in taking on color. In agar with a similar cultivation, it 
grows at a depth, taking a gray color. In broth it has a very slow devel- 
opment, gives forth a bad odor, and renders it turbid. In potatoes it will 
hardly develop. 

3d. Rose colored colony. Very small micrococcus, without move- 
ment. In gelatine it grows slowly, takes on a gray color at a depth, and 
does not liquefy it. In agar it has similar characteristics, forming a 
rounded colony which projects. In broth, it has a medium develop- 
ment, is deposited at the bottom, and does not give out any bad odor. 
In potatoes, it hardly develops. 

4th. Solid green colony: Micrococcus without: movement. It slowly 
liquefies gelatine, forming a deposit with a whitish color. In agar it does 
not liquefy, takes on a greenish-yellow color, does not develop at the 
bottom, and gives forth a bad odor. In broth, it causes a turbid appear- 
ance, has a dirty looking reddish-yellow deposit that finally takes on a 
rose color; it has an easy development, taking on its own color. 

5th. Green colony which rapidly liquefies gelatine. A short bacillus 
having movement. It liquefies gelatine, communicating to it a bluish- 
green fluorescent color. In agar, it has a rapid development, does not 
liquefy, the coloring matter is diffused throughout the mass ; forms a pro- 
jecting rounded colony and has a yellow sulphur color. In broth it de- 
velops rapidly, renders it turbid, makes an abundant deposit, commu- 
nicates its own color, and has a putrid odor. In potatoes, it has a fair 
development with a red brick color. 

6th. White colony in clots: Estreptococcus. It slowly dissolves gel- 
atine, taking a dirty yellow color in old cultivations. In agar it devel- 
ops forming clots; when sown in stripes we find small rounded colo- 
nies appearing on the side of this and at a certain distance; it does not 
liquefy the agar, and takes on the same color as the gelatine in old culti- 
vations. In broth, it renders it turbid, communicating to it a green 
color and forming a whitish deposit at the bottom. In potatoes, it has 
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an easy development characteristic of itself, and forms white masses 
which turn to powder on the surface. 

“th. White colony that rapidly liquefies gelatine. A micrococcus with 
a rapid vibratory movement. It liquefies gelatine as already stated. In 
agar, when inserted with a needle, it extends along the perforation made 
and on the surface, with a dirty white color which is communicated to 
the entire medium. In broth, it communicates a color similar to that of 
urine, renders it turbid, forms a scarce whitish deposit, and gives forth a 
bad odor. In potatoes it has a characteristic and rapid development. 
Forms damp abundant and projecting masses, which produce gas bub- 
bles, raising them in certain points to the surface ; these masses after a 
few days take on a reddish color which changes to black, and give forth 
a smell of sour paste. 

8th. White colony: Cladotrix with very thin ramifications. In gel- 
atine it has a very slow development, forms’a tissue on the surface with 
white clots, dry and projecting. In potatoes it does not develop as far 
as our knowledge goes. 

oth. Ramified white colony: £robius and anaecrobius bacillus. In 
gelatine it liquefies with a slow development. In agar it has a rapid de- 
velopment, with a dirty milk-white color; it sends forth ramifications 
which afterwards form projecting folds ; sown in stripes it forms a damp 
milk-white colony, with small isolated colonies on the sides. In a Petri 
case it extends along the bottom, throwing out ramifications. In broth 
it has a rapid growth, renders it turbid, and forms a white deposit in the 
bottom. In potatoes, it extends rapidly, forming a thick layer, which is 
at first damp and of a dirty white color, but afterwards dries and wrin- 
kles, forming projecting folds. 

roth. White dry colony: A micrococcus. In gelatine it forms a 
milk-white colony appearing like a drop of that liquid ; it liquefies slight- 
ly. In agar, when sown in stripes, it forms a colony with a color simi- 
lar to the ramified colony but without throwing out ramifications; in- 
serted with a needle, it extends superficially with the appearance of a 
drop of milk or glazed porcelain. It does not render broth turbid but 
forms a deposit at the bottom. In potatoes it forms a white mass which 
develops with a certain facility and is distinguished from the estreptococ- 
cus by the color which the latter takes in old cultivation. 

11th. White transparent colony that liquefies in a funnel shape: A 
long bacillus. In gelatine it liquefies as stated. In agar it takes on a 
slightly dirty-white color, it develops at the bottom and when the culti- 
vation is old, it takes a dirty-yellow color. In broth it develops abun- 
dantly, gives it a muddy appearance, forming a dirty-white tissue on the 
surface, and gives forth a bad smell. In potatoes it has a rapid develop- 
ment, forming a thick, damp, orange-colored layer, that in old cultiva- 
tions takes on in certain points a still dirtier color. 

12th. White colony, developed in broth at 45°: Micrococcus. In 
gelatine it develops on the surface with a white color. In agar it hasa 
rapid development similar to the preceding. It gives broth a muddy 
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appearance. It does not develop in potato. Besides these bacteria we 
have obtained two others whose character we have not been able to study 
in their different mediums, and we can only observe that one of them is 
anaerobia and the other aerobia, the first being a micrococcus and the 
second a bacillus in the form of coma. 


In the months of October and November, when the water was already 
flowing through the iron pipes, we renewed our cultivations, and the re- 
sult, as may be easily supposed, was a discovery of a very diminished 
number of bacteria contained in a cubic centimetre of water. The aver- 
age that we then obtained was from 400 to 500. This decided diminu- 
tion is due to two circumstances: first, that the water flows through 
closed pipes and can only be contaminated in the spring or in the tank, 
and second, that the present temperature is lower than at the time of our 
first experiment. Next year when we repeat our experiments under the 
same conditions with respect to temperature, we will know what share 
of this diminution belongs to each of these factors. With respect to the 
frequency with which the species obtained has appeared in this new se- 
ries of cultivations, we can note that there has been a considerable di- 
minution in that which produces orange-colored colonies that liquify the 
gelatine, the green colony that produces the same phenomenon and the 
cladotrix, and that in exchange we more frequently meet the white col- 
ony which liquifies gelatine in the shape of a funnel. 

In concluding this part relative to the bacteriological studies, we can 
state that from the cultivations that we have made of the atmospheric or- 
ganisms, we have come to the conclusion that the greater part of those 
contained in the water proceed from the air. In fact, we only require 
to expose a Petri case with sterilized gelatine to contact with the atmos- 
phere for one or two minutes, to obtain colonies which are identical with 
those produced by cultivation from water. 


SOFT WATER. 


The experiments on this water were carried out in the months of Oc- 
tober and November, drawing it from the fountain in a house situated in 
the Rinconada de San Diego. We found an average of 750 bacteria per 
cubic centimetre of water, and it was probably on account of the low 
temperature of those days, that we found the colonies predominating to 
be numbers 2, 3, 5, and 7 of those which were enumerated in treating of 
the hard water. 

As we have before said, these studies are as yet very incomplete, but 
Wwe propose to continue them through the year 1893. [For this purpose 
we will take water from the springs themselves, and from different parts 
of the aqueducts, so as to be able to calculate the quantity of bacteria 
which they collected in their course; besides this, we have the intention 
of completing the experiments by a bacteriological study of the air. 
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Ill. 


In undertaking the present study, our intention was, once we had iso- 
lated these bacteria, to inoculate animals with their cultivations so as to 
determine their pathogenic action ; but circumstances to which it is need- 
less to refer, prevented our carrying out these experiments and the small 
number of observations which we were able to make do not justify us in 
coming to any conclusion. The point that we desired to determine, was 
to prove by actual experiments the theory that has been formed by sev- 
eral physicians, who suppose that the drinking waters of the city are the 
cause of the diseases of the digestive tube which every year carry off so 
many victims in this capital. It cannot be doubted that the above theory 
can only be proved or disproved by data discovered through careful ex- 
periments. Nevertheless, with the advances which have been made in 
bacteriological studies of water and by the results obtained in the numer- 
ous examinations made in other countries on the same subject, we can 
form a few conclusions which go a long way towards diminishing the 
probability for the theory under discussion. Indeed, the symptoms 
which up to this date have been attributed to the influence of bacteria 
proper to drinking water are not those which we observe in simple, 
acute, or chronic inflammation of the digestive tube. It is certain that 
many authors attribute sporadic cholera to micro-organisms which are 
developed and live in water, but it is also admitted that the cause of the 
disease is due to bacteria which normally live in the intestines. But we 
will put this question aside; in the first place, because at this moment it 
is of no importance to ourselves, seeing that the cholera nostras is not 
more frequent here than in other parts, and in the second place, because 
this point is not as yet sufficiently cleared up and its discussion would 
carry us out of the limits of the present paper. We do not deny the pos- 
sibility of the transmission of certain diseases of the digestive tube by 
means of drinking water, but we only suppose it very improbable that 
the bacteria found in the entercolitis which are observed here, should 
be those which we have found in the waters drunk in the city. Neither 
do we ignore that true dysentery is supposed to be produced by ameebe, 
but we can only repeat that we have limited our present study toa 
search for the cause of simple inflammation of the digestive tube. 

On the other hand, there are facts that may be called indirect which 
strengthen our assertion; we allude to the modifications which from 
time to time have been made in the distribution of the water, and which 
undoubtedly have improved its qualities. The iron piping was estab- 
lished in 1883-1884, substituting the old lead piping, which by frequent 
deterioration permitted the contamination of the water with that from the 
drains, sewers, and subsoil. With this improvement all the causes of 
water pollution disappeared within the city, but by way of increasing 
the precautions, the city council in 1887 gave orders for covering a con- 
siderable length of the aqueduct, at the place called Los Cedros and in 
other parts of its length. 


THE DRINKING WATERS OF MEXICO. 65 


After the carrying out of these improvements, it would have been nat- 
ural, if this theory were true, that the average deaths from diseases of the 
digestive tube should have suffered a proportionate diminution, but the 
statistics which accompany this paper show that the mortality has re- 
mained proportionally the same. (See the accompanying tables.) 

These undeniable facts show that there is no probability in the theory 
that we dispute. On the other hand, we have many other reliable data 
which justify the ideas enunciated, and these data are so well known 
that there is no necessity for our publishing the figures, as it is enough 
to form the curve of the preceding statistics, to be convinced that one of 
the principal causes of the mortality should be attributed to that complex 
group of meteorological circumstances which are known under the name 
of seasonable causes; and, in fact, observation has demonstrated that 
humidity, heat, and sudden changes of temperature are the conditions 
which favor the development of intestinal inflammations. In Mexico, the 
temperature rises during the months of March, April, May, and June; 
during the last month the rainy season commences and simultaneously 
with that rises the curve of mortality through the diseases we are treat- 
ing of ; in November, December, and January, the temperature lowers, 
the hygrometric condition is at its lowest, and the curve of mortality 
lowers considerably in January, February, and March. ‘To these differ- 
ent causes we ought to add another of the greatest interest ; the insufhi- 
cient food which is taken by the poorer class and even by the majority 
of the middle class; the abuse of tortillas, chilli, and pulque, as well 
as of the half-ripe fruits, and the insufficiency of food containing azoe, 
are facts perfectly well known to everybody, and which also explain the 
weak constitution which we find general among the inhabitants of the 
city. In conclusion we may say,— 

ist. That the causes are various which determine and favor the acute 
or chronic inflammations of the digestive tube, and which produce a con- 
siderable mortality in Mexico City. 

2d. That among these causes we ought to consider as principal ones, 
the inadequate alimentation and the special climatological conditions of 
the locality. 
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IX. 


ZACATECAS AS A SANITARY STATION FOR PHTHISICAL 
PATIENTS. 


By J. BRENA, M. D., 


Zacatecas, Mex. 


Of the many varied forms of treatment that have from time to time been in vogue for 
phthisical patients, none has received wider attention, or has gained credit wth greater 
Justice, than the climatic.— 7he Lancet, August 8, 1891. 


The attention that has latterly been given to the treatment of tuber- 
culosis, and the vain endeavors to find the means of quickly neutralizing 
the bacillus infection in the centre of the system, make it now more 
than ever interesting to know the places in the globe that possess the 
greatest advantages as sanitaria for consumptive patients. Zacatecas, the 
place of my residence since the year 1874, is one of those privileged 
regions, not only because the disease is almost unknown among the natives, 
but also because the morbid process goes on with benignity and slowness 
in persons who come, already affected, from other places. It cannot be 
said that the system resists advantageously zz foto the invasion and pro- 
liferation of the bacillus of Koch, seeing that tuberculosis hydrocephalus 
is common enough among us, and many are the children that succumb 
to it, and articular, osseous, and strumous ganglionic diseases are not 
uncommon. It seems that immunity refers exclusively to the pulmonary 
locality of the tubercle. The opinion expressed by Jourdanet, and after- 
wards generally accepted, respecting the infrequency of consumption at 
great heights above the level of the sea, receives full confirmation in all 
concerning Zacatecas, which, as is well known, is situated at 2,496 metres 
above the ocean. In my opinion, to this circumstance and to the habitual 
dryness of the air ought to be attributed the said peculiarity, for it is a 
known fact that consumption and chronic complaints generally are more 
frequent when there is a great quantity of watery vapor in the atmosphere. 

In all my practice I have only seen one case of evident death from pul- 
monary phthisis among the best class of people born here, and even in 
this case it must be mentioned that not all the time of illness was passed 
in Zacatecas, for the patient, who was known and treated by other physi- 
cians, was removed to Guadalajara and Leon in search of better health. 
A person is actually now living in this state who was clearly suffering from 
tuberculosis, having already touched the suppurative fusion, with night 
fevers, sweats, emaciation, and subclavicular, physical symptoms of soft- 
ening. ‘This case was also examined by other colleagues, and it is worthy 
of note that in spite of previous delicate health and other unfavorable 
conditions, the re-establishment was rapid and complete. As this is a 
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case of an intelligent, well educated person, I doubt not it would be 
highly instructive and convincing to obtain the data of this truly surpris- 
ing example of the effect of the climatic influence and perseverance in a 
rational and strictly hygienic method. Convalescences from serious 
pyrexiz, prolonged lactations and suppurations, numerous gestations, 
long dyspeptic sufferings, and other causes analogous to lowness of diet, 
are well known to be propitious and favorable to the appearance and 
growth of tubercular phthisis in the most diverse latitudes. Not one of 
these factors of vital decadence is missing in our city, but, notwithstand- 
ing, no doctor who knows the locality has any fear of seeing tuberculosis 
appear under these conditions, because the experience of every day shows 
the extraordinary infrequency of the said complaint among us. It would 
be offending the notorious lucidity of criticism that characterizes the 
members of the Association, to insist that neither in all the forms, nor in 
all the stages, of consumption is it possible of cure and improvement in 
Zacatecas. ‘The slow form so common in Northern races, and in individ- 
uals of strumous and lymphatic temperament, is manifestly and favorably 
influenced by a stimulating, bright air; for which reason this form is 
best treated in the climate of Zacatecas. 

The period most desirable for the removal of patients to our city is, of 
course, the first of those that constitute the various phases of the disease, 
and which, besides, is the only one that can inspire well founded hope of 
recovery zz zutegrum of the structure of the lung to the physiological 
state—that is to say, when the wounds are small and few and have not yet 
greatly softened the viscera. If there is a cavity, and, above all, if it is ex- 
tensive ; if the wounds are numerous, as happens in what is called general 
phthisis; if the progress of the illness is very rapid, as in what is called 
galloping consumption, so common in young people; if the digestive 
organs have already suffered and the functions necessary to chylification 
are profoundly disturbed, and with more reason if other visceral compli- 
cations are added to aggravate the situation ;—neither the climate of Zacat- 
ecas nor any other is able to bring improvement, and therefore it is useless 
to make the patient travel. The climate here is rather cold, notably dry, 
and the air thin on account of the elevation. Consequently Zacatecas can 
be classified as one of the proper stations to benefit and stimulate the sys- 
tem. Observation teaches us that living in the open air in this city is 
favorable to re-animate vitality that is declining either from tuberculosis 
or any other cause of profound depression of natural force ; I have worked 
with this idea in the incipient cases of pulmonary indurations that we 
have seen cured here with comparative facility, and for this same corrob- 
orating quality of climate I present and recommend it to the attention of 
the American Association, which is engaged in studying public health in 
the New Continent. Chronic pneumonia of a consumptive character, so 
fatal in other places, is extremely rare here, and when it appears does not 
always end in death. The result in most cases is recovery, especially 
when the patients are young. Thisisa well known fact to all the doctors 
who have practised for some years here. 
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In these times of adventurous assertions, of brilliant and almost fantas- 
tic promises, which from time to time agitate the medical world, and 
seduce even the most severe spirits, no one should be believed with only 
his own word as a guaranty ; for this reason, in the memorandum on this 
question that I have presented to the National Academy of Medicine, I 
have strengthened the result of my experience with two kinds of proofs: 

1. The first consists in the unanimous testimony of the most conspic- 
uous and reliable doctors, who have lived in this capital for several years 
and practise in all grades of society. In the memorandum I presented to 
the Academy a letter that I directed in February, 1889, to Mr. J. Sulli- 
van can be read, giving some data on the special qualities of this climate 
from a medical point of view. ‘That document was corroborated by the 
opinions of Drs. J. Torres, J. M. Prevost, Felix Ponce, Yesi, E. Lanc- 
ing, and R. J. Torres, all professors who have, for a long time, enjoyed 
a solid medical reputation and great popularity and fame in their large 
practice. All these persons agree with me in asserting that pulmonary 
phthisis is extraordinarily rare in this city, does not attack people born, 
or residing many years, in Zacatecas, and they have all witnessed various 
cases of recovery in patients coming from other places, who were already 
in the first stage of consumption. This proof is, in my opinion, plain 
and conclusive, considering the honor and ability of the said doctors, their 
long practice, and the opportunities they have had of studying the question 
in all grades and conditions of society. 

2. The second kind of proof consists in the statistical figures resulting 
from official documents included in my said work. By them can be seen 
that in the only hospital of which Zacatecas can boast for a population 
of 54,000 inhabitants, according to the recent approximate calculation, 
and during the years 1886 and 1887, in an ingress of 4,808 patients suf- 
fering from different complaints, there were only 61 of both sexes with 
tuberculosis, of whom 36 came out cured or improved and 25 died. It 
must also be noticed that Zacatecas being a mining centre, a great part 
of its population is floating and many of the consumptive patients who 
come to the hospital have brought the illness from a distance and are 
natives of different parts of the Republic. 

In these last years we have seen many and various methods claim pub- 
lic attention, the respective authors of which gift them with an efficacy 
against pulmonary consumption little less than infallible. Some of these 
medicines have had the royal merit of being as inoffensive to the patient 
as they are useless to destroy the bacillus. Others have been more or 
less injurious to the vital energy of the patient, without giving proof, by 
this, of more power against the supposed factor in tubercular infection, 
and lastly, the most famous, those surrounded by the most flattering 
promises have shown once more the preponderating influence that ought 
to be given in lectures to the results of the observation of those purely 
animated by systematic ideas. The confidence, inspired for a moment 
by that diversity of therapeutic eccentricities, has disappeared, and an 
immense majority of doctors are agreed with Dr. L. Barlow in the words 
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that serve as a mottotothis short review. For this reason I have resolved 
to claim the attention of this respected corporation on the qualities of the 
climate of Zacatecas with respect to tubercular consumption. The fact 
of this pest being so exceptional in this region will some day be recog- 
nized and appreciated by all the world, and then suffering humanity will 
reap the consequent benefit. For the present I content myself with hop- 
ing that the eminent physicians here present will take note of the fact rep- 
resented by the most notable climatological quality in this part of Mexican 
territory, and will be pleased to submit it some time to the criterion of 
their intelligent observation. 

He who writes this will, in the meantime, make his weak voice heard 
until he is listened to and brings convictions ona matter of such vital 
importance. No one who finds himself in the possession of a truth 
advantageous to those who suffer has the right of keeping it hidden, and 
even if to diffuse and make all men partakers of the fruits it is necessary 
to overcome difficulties made by incredulity and indifference, to sustain 
and persevere in the struggle is an unavoidable duty, and I shall endeavor 
to comply with it, following the advice contained in the following phrases 
of the illustrious Luinet : 

“ Et si les avertissements ne servent a rien ; si les cceurs se sont endurcis, © 
si les oreilles se sont fermées? Recommencer comme si rien n’avait été 
dit, etouffer ses dégouts, compter sur la nature humaine, sur ses retours, 
sur sa force de renaissance et de vitalité. Je le veux bien. Subsissons 
donc le supplice de demontrer pour la centieme fois l’evidence.” 
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NOTES ON CROUP IN THE CITY OF MEXICO, AND 
PROPHYLACTIC MEASURES AGAINST ITS GROWTH. 


By J. R. DE ARELLANO, M. D. 


Mexico. 


In undertaking the study of croup, and especially that of its prophy- 
laxis, which is the theme and topic of this short paper, it is necessary 
first to advise that, without having the remotest intention of joining the 
debate that has been sustained for some time back on the etiology of 
diphtheria, or much less to decide whether the etiological unity agrees 
with the anatomic identity, and without trying to establish a landmark 
in the field of discussion already sufficiently confused, especially in the 
German school, I declare that for my part, on referring to diphtheria 
and croup, I do so exclusively to the zzfectious, spectfic disease, which 
preferably attacks children, and which is characterized by the presence 
of false membranes, that usually invade the amygdalas and the uvula 
(laryngeal diphtheria), or perhaps they place themselves in different 
sections of the respiratory wind-pipe, especially in the larynx, constitut- 
ing, then, the true croup, or, in other words, laryngeal diphtheria. 

The historic notes relating to diphtheria date back to remote epochs. 
In the time of Pythagoras—that is to say, 592 years before the Christian 
era—the Indian physician, D’ Hanvantare, spoke of an incurable disease 
that affected the throat, obstructing the aerial canals and accompanied 
by febrile symptoms, and which was, according to him, due to a com- 
bination of the lymph and blood. 

Areteus of Cappadocia, in the year 50 after the birth of Jesus Christ, 
drew with a masterly hand the symptomatic table of diphtheria and 
croup, and Galen, in the second century, already spoke of pseudo-mem- 
braneous expectoration, noting that if these fragments were expelled by 
coughing the affectation was of the larynx, and if they were thrown out 
by simple expectoration then the illness was localized in the pharynx. 

Coelius Aurelianus, treating of the hoarse and opaque sound of the 
voice and even its complete extinction, also makes reference to noisy 
respiration, to the livid appearance of the face, and to the expulsion of 
aliment through the nose. According to him, Asclepiades, who had 
made some observations on malignant quinsy, indicated from that time 
something about tracheotomy. 

In the Talmud the word askara is often found applied to a disastrous 
epidemic, which reigned from the second to the fourth century, and 
which, from the character assigned to it, could have been no other than 
diphtheria. 
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Baronius treats of the epidemics that desolated Rome in the years 856 
and 1004; Franck de Word tells of one that invaded Germany in 
1517; Gutierrez de Angulo, who died in 1522, produced many writings 
in vain on quinsy, which proves that such an illness existed in Spain at 
the beginning of the sixteenth century ; and Middleton, with a collection 
of data, relates the chronicles of the epidemics that invaded New York 
in the years 1752 and 1755.1 

Homme, the noted Scotch physician, wrote a brilliant study on croup 
in 1765, and on the appearance of his work, the distinction was made 
between simple, inflammatory croup and diphtheric croup. But, in 
spite of the long series of studies undertaken in previous centuries, 
croup has only been well studied in the present century, in which Bre- 
tonneau, Blanche, Guerssant, and Trousseau have proclaimed and brill- 
iantly sustained the specific character of the disease. To this group of 
illustrious men succeeded others, who, with the greatest enthusiasm, 
consecrated themselves to the parasitic study of the illness, among them 
being Jodin, Buhl, Talamoun, Tommasi, Eberth, and Letzerich. 

In spite of this, Klebs was the first to point out, in 1883, a special 
bacillus of diphtheria, and a little later, in 1884, Loffler succeeded in 
isolating and keeping up this bacillus, reproducing by inoculation the 
false membranes in pigeons, chickens, and rabbits. But the glory of 
giving an enviable epilogue to such a laborious work was reserved for 
Roux and Yersin, who were able to show clearly and satisfactorily the 
active part taken by the only agent in diphtheria, the bacillus of Klebs, 
thus bringing to light the pathogeny of this illness, so obscure and con- 
fused until then.? 

The history of diphtheria and croup roughly sketched, and before 
referring to the microbic character of both affections, which differ only 
in point of locality of the false membranes, to deduce afterwards from its 
own etiology the more treated prophylaxis, let us pass in review the 
data and reasons that authorize us to suppose that croup was entirely 
unknown in Mexico until the unfortunate epoch of the French interven- 
tion, when it was imported by their soldiers in the same way that the 
plague of small-pox was introduced into this country by the Spaniards 
in the terrible days of the conquest. 

Therefore, it appears most strange that, before the year 1863, no med- 
ical writing or communication, made to the national, scientific bodies, 
treated of croup; and it is also noticeable that, treating of such a terrible 
illness, which justly inspires the greatest terror in families, as much for 
its excessive danger as for its marked contagious character—it is notice- 
able, I repeat, that not the slightest official or statistical data exist, either 
in the special government offices or in the archives or newspapers of our 
medical societies; and to this very significant silence must be added, 
that after that epoch communications abounded from distinguished pro- 
fessors on the first cases that came under their observation. 


1Francotte: La diphtérie. 
2 Thoinot: Precis de Microbie. 
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Of this nature were the communications made before the Academy of 
Medicine of Mexico, by Drs. Iglesias and Rodriguez among others, for 
the years 1866 and 1871. 

Dr. Lobato, in an extensive study presented to the said academy in 
1872, affirmed that in the state of Guanajuato, where he then practised 
until 1865, laryngeal diphtheria was known to the doctors resident there 
only from the tables given by European authors, and that its definite 
introduction took place when the French invasion was at its height, 
owing principally to the continual arrival of French troops. 

In 1874, Dr. Augustin Andrade, who possessed profound learning and 
was of a grave and severe character, in fact a perfect type of honor and 
loyalty, on referring to the academy to a case of croup, observed in his 
immense practice, said,—‘*‘As is well known, the croup of children 
appears to have been recently imported into Mexico, and although from 
day to day cases of this illness multiply, yet it is still rare, more rare in 
adults, and most rare in old people.” ? 

The eminent Dr. Lucio, who, with legitimate pride, can be cited as a 
stamp of honor to the National School of Medicine, said that, together 
with the no less distinguished Dr. Miguel Jimenez, he had been able to 
observe at that time one of the first cases of croup that had been known 
in the city of Mexico, and in his wise and correct oral lectures given in 
his capacity of professor of pathology of the School of Medicine, he fre- 
quently stated that before the year 1865, croup was entirely unknown 
here.? 

Lately, Dr. José P. Gayon, in his lecture presented to the concourse 
invoked by the Academy of Medicine, referring to diphtheria, says,—‘‘ I 
have thought it advisable to make this short summary on account of the 
disease being so interesting in many ways, and since 1862, when zt 
came into the country with the French invasion, it has been naturalized 
amongst us, as is proved by the deaths it causes and which are registered 
every year.” 

The history of diphtheria, faithfully traced since it came to us, shows 
that, in truth, deaths caused by it are registered every year, but it also 
shows that in this capital it has never caused such ravages as in most 
capitals of Europe and the United States, and that, at least until now, it 
has not assumed the epidemic character that has repeatedly desolated so 
many places in both continents. 

To demonstrate the first point we will have recourse to the inflexible 
logic of figures, supplied by the statistical data of other nations, comparing 
them at the same time with ours. 

Taking the same year, that of 1883, for the capitals of Europe and the 
United States of America, we find in the Demographic Statistical and 
Medical Summary, by Dr. Janssens, whose claim in questions relating 


1Gaceta Médica: Tomos del 1° al 20°. 


2Lecciones orales del Profesor de Higiene en la Escuela Nacional de Medicina, 
Curso de 1892. 
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to hygiene is above all praise, the following data on the mortality occa- 
sioned by diphtheria and croup combined : 


ROCCO SELL or he Vie ivan 158 PNAPIES (CUA et ual inchs 3,64 
POO OSU et PiU PID tots 2 DOP OUR BD MIO isla viii 4232 
ee a Meee LON NAME. Waller eve ie Tt 5072 
Berlin With Meee 7 POM LOL MN Le mints! C1 O 
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In Mexico, 60, according to statistical data published by the Superior 
Board of Health. 

For more clearness, and again using the data of Dr. Janssens, let us 
see the mortality from diphtheria ia relation to the number of inhabitants. 

The figures on the population of each capital we have taken from the 
Text and Universal Atlas of Zerolo, edition of 1891. 
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Not wishing to limit to one year the proof of what we have asserted 
on the non-epidemic character of diphtheria in the city of Mexico, we 
will amplify the statistical data to a period of ten years, and by the follow- 
ing figures it will be seen that we are justified in our assertion.* 


DEATHS FROM DIPHTHERIA AND CROUP. 
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1 Memoria del Dr. Demetrio Mejia. Afio de 1879. 
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In Paris, in the same period of time, according to statistics by Ernest 
Besnier, the number of deaths amounted to 16,290. 

Supposing, then, that Mexico, like Paris, had 2,500,000 inhabitants, 
the mortality would have been 4,439—that is to say, the result in favor 
of the inhabitants of Mexico would have been the considerable number 
of 11,851 individuals. 

As is perfectly well known, age is no safeguard against diphtheria. 
Washington, the illustrious liberator of the United States of the North, 
died from croup at the age of 68 years; the martyrdom of foreign doctors, 
victims to their fidelity to professional duty, is frequent, counting in this 
number the eminent physician, Valleix. 

Fortunately the same does not happen with us, owing to the infre- 
quency of croup in adults. 

In five years—from 1881 to 1885—in Mexico, according to data of sex 
and age, only six adults died, divided in the following manner : 


Men. Women. 
In 1881 . O I | 
DT BS 2 icy ite detec) ence ace o | 3 men. 
1h Up both Gener emer eed) a5) fs 8) .)/ 8! O 
TEST OSA Vs tel hls oh ane I | 3 women. 
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With regard to the mortality in reference to age, the largest number is 
embraced between the ages of 1 and 7; with reference to sex, there is 
very little difference; and as to seasons of the year, we will say that 
there are more cases in spring, and next in winter, being the same rate 
in summer and autumn. 

Calculating, therefore, with due impartiality from the data referring to 
the increase of diphtheria in Mexico, we cannot but declare with certain 
justifiable pride that, if the statistics of deaths from typhus are terribly dis- 
couraging, those from tuberculosis, on the contrary, are far from being 
so fatal as in several of the European capitals, and the data concerning 
diphtheria and croup can be called flattering. 

Considering the not far distant importation of this illness, and that in 
Mexico it shows no tendency to an epidemic form, that it is mild and 
rare in adults and that it has not reached the terrible force that it acquires 
in other countries, it is not over venturesome to suppose that with rigorous 
preventive measures, energetically carried out, this terrible disease could 
be, if not altogether extinguished, at least made so rare that its victims 
would be few. 

To this end tend the final conclusions we are about to make, after giv- 
ing a rapid glance over the theories that to-day reign, under a micro- 
biological point of view without reference to diphtheria. To-day, as a 
positive result of the fine and admirable works of Messrs. Roux and 
Yersin, we are in possession of a most important series of data, which 
by conscientious and rigorous proofs and experiments have been elevated 
to the position of scientific axioms. These two clever experimentalists 
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have proved that the bacillus of diphtheria is only found in false mem- 
branes, and never in the organs or the blood; they have succeeded, 
besides, in reproducing false membranes and provoking characteristic 
paralysis in animals, and what is still more conclusive, they have evi- 
denced the diphtheritic poison and proved that when this is injected alone, 
without the living microbes, the animals die quickly from intoxication. 
This poison, which Thoinot says they have succeeded in making tangi- 
ble by means of their filtered breeds in porcelain after the liquids have 
been seven days in the oven, is the cause of rapid death in infectious 
cases, and is also the principal factor in immediate or late diphtheritic 
paralysis. In their numerous proofs, these distinguished micro-biologists 
have shown that it is not by generalized pollution that the bacillus works 
on the organism, for it remains exclusively placed in the false mem- 
branes, and consequently its action is from a distance, from poisonous 
secretion, or, in one word, from poison. 

Elaborating this class of studies, Gamaleia, in his recent work on bac- 
terium poisons, affirms also that from the moment that the pathogenic 
agent is seen in certain illnesses like cholera and diphtheria it becomes 
accentuated in one point of the organism, and in spite of this produces a 
general affection of the system; it must be agreed that this action: can 
only be explained by the intoxication originated by the septical produc- 
tion of the bacillus. From the study, to which he consecrates himself, 
of chemical poisons produced by microbes, he infers that to-day it is 
possible to obtain a sure and inoffensive vaccine without the interven- 
tion of living bacteria, and that the refractory state can be attributed 
with only the soluble products of the microbes. 

Frankel and Bering, seduced by this theory, are at present dedicating 
themselves, with laudable enthusiasm, to find the vaccine for diphtheria, 
sterilizing the diphtheric development to 70°, or mixing it with trichlo- 
rate of iodine, which proceeding has already given some positive results 
in the hands of Zimmer. It is for the future to decide to what success 
the scientific attempts of these eminent physicians will lead. 

But in the meantime, while we cannot count on a sure method of vac- 
cine, considering the infectious and contagious nature of diphtheria and 
croup, its prevention ought to be deduced from its etiology, confining 
ourselves for the present with the general precepts pointed out by 
hygiene for this kind of illness. 

In the following notes, with which I conclude this imperfect study, 
some are those proposed by Dr. Roux to the International Medical Con- 
gress of Berlin, others have been pointed out by the board of health to 
the medical sanitary inspectors, and some I have added because I con- 
sider them of some use. 


CONCLUSIONS. 
1. In order to avoid as much as possible the propagation of diphtheria, 


an examination ought always to be made, for it is important to fix the 
diagnosis rapidly and precisely. 
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2. The patient must be completely isolated, and on no account must 
any one be allowed to come near him besides the persons engaged in his 
assistance. If there are other children in the house, they should be 
removed without loss of time. 

3. As these children may have already contracted the germ of the dis- 
ease, they must be continually watched, and not permitted to attend 
school, so that they may not be the means of spreading the illness. 

4. At the entrance of any house where there is a patient suffering from 
diphtheria, a small red flag should be placed, to serve as a sign of dan- 
ge,—to warn mothers not to allow their children to enter, and at the same 
time to show other persons the danger they run of carrying the germ to 
their families ; and if it is absolutely necessary for any one to enter they 
must submit to the following preventive conditions: 

5. Every person who visits a diphtheritic patient should change his 
dress before coming into contact with other children, and take great care 
to disinfect his face and hands. 

6. The persons assisting the patient must try not to have him in their 
arms, and in the paroxysms of coughing they must avoid receiving on 
their face or hands any of the false membranes or secretions that are 
thrown out. Scratches, cuts, or any part with the skin off, must be 
especially kept from such contact. 

7. Coaches, hand chairs, or any other piece of furniture that is used to 
carry the patient must be disinfected, and with much more reason 
should the rooms in which patients have been be subjected to a most 
scrupulous disinfection. 

8. The articles used in examining the throat of the patient, those used 
for his food, china, glass, metal, etc., all must be disinfected daily in 
boiling water with bicarbonate of soda. 

g. Any sponges or rags used for cleaning the mouth or other purposes 
must be burnt at once. 

10. All clothes used by the patient must be submerged in a solution of 
carbolic acid of 2 per cent. while they are in the sick-room, whence they 
must be taken to the disinfecting stove, into which must also be put the 
mattresses, sheets, pillows, blankets, or anything else that has been used 
during the sickness. 

11. On sweeping the room of the patient, care must be taken to first 
sprinkle the floor with a solution of bichlorate of mercury of 1: 1000, 
to raise as little dust as possible, and to throw this into the fire. 

12. The child who recovers must on no account come in contact 
with other children, nor go to school or any other point of reunion until 
a period of time has passed, not less than forty days. 

13. In hospitals for children there should be a ward specially for diph- 
theria, in order to establish a collective isolation, and the personal physi- 
cian should be provided with the proper dress for his visits, and with all 
necessary means for the cleanliness of his person and the disinfection of 
his clothes. 


XI. 


ETIOLOGY AND PROPHYLAXIS OF EXANTHEMATIC 
Ain eh iiey 


By NICOLAS R. DE ARELLANO, M. D., 


PROFESSOR OF MEDICAL JURISPRUDENCE IN THE NATIONAL SCHOOL OF MEDICINE, 
MEMBER OF THE SUPERIOR SANITARY COUNCIL AND OF THE NATIONAL 
ACADEMY OF MEDICINE, ETC. 


Mexico. 


There is no doubt that the prophylaxis of any infectious, contagious 
disease cannot be established on a safe basis, until the micro-organism 
that produces it has been discovered and its conditions of existence, 
and its natural means of culture and propagation have been studied. 
Hence the importance in hygiene of the bacteriological studies and dis- 
coveries that contribute that hygienic applications should begin to lose 
their more or less empirical character, to be fully replaced by the scien- 
tific ones, to which it is entitled. Unfortunately, even at the present, 
there are yet some diseases about which the discoveries just mentioned 
are null or incomplete, and therefore unavailable to contribute in 
establishing those prophylactical measures that are to be adopted at 
present in accordance with facts well proved by observations duly inter- 
preted. Notwithstanding this, the importance of these observations is so 
great that it can be said that in the majority of cases it leads to practical 
results of positive usefulness. 

Exanthematic or petechial typhus is an endemic disease in this capital 
and throughout a very extensive zone inthe Republic. It belongs to that 
group of infectious, contagious diseases about which bacteriological 
studies are not very far advanced, and the prophylaxis of which can 
only be established by the deductions of the known etiological datum. 

My studies in the bacteriology of this affection, are as yet very incom- 
plete, but lead me to think that the generating microbe of it is a_facud- 
tative micro-coccus that specially lodges in the blood, and that grows 
with ease in broth and in peptone gelatine; but, as so far I have been un- 
able to prove its presence in all diseased subjects and have not reproduced 
the disease by inoculating its culture in different animals, rabbits, dogs, 
calves, on all of which I have practised experiments, I cannot claim 
for my studies any importance, proposing to follow them up, so as, 
perhaps, to have the satisfaction of presenting them at some other oppor- 
tunity before this distinguished society. 


82 ETIOLOGY AND PROPHYLAXIS OF TYPHUS. 


Typhus etiology has been the subject of many discussions, and though 
it may be stated that in the majority of subjects relating to it, medical 
authorities are in concord, there are some subjects yet, about which 
opinions, especially in Mexico, are not unanimous, and others on which 
certain differences about details may be observed. These are, however, 
of great importance, so as to fix with the greatest possible precision the 
manner in which prophylactic measures may be applied in accordance 
with the demands of the treatment of the disease. 

The reasons above stated have decided me to present this work, in 
which I will treat about some questions in reference to the etiology and 
prophylaxis of typhus, without pretending that the ideas I set forth are 
entirely original. Though this essay may, perhaps, be devoid of any 
scientific or practical importance, I trust, however, that you will receive 
it with benevolence and only as a proof of my wishes to subserve in 
my limited scientific sphere, the high aims of the American Pub- 
lic Health Association, to which I now have the unmerited honor to 
belong. 

It is known that there are two main causes of typhus infection and con- 
tagion. ‘This proves to us that the germs of the disease are susceptible 
of development, as well in organism as out of it, and therefore that it is 
important to fix which are the natural means that act as the vehicles for 
its culture, affording the necessary conditions, or those more favorable 
for contagion to take place. 

In my opinion one of the most favorable mediums in those localities 
with climatic or telluric conditions favorable to the development of 
the typhus germs, is to be found in fecal matters in decomposition to 
such a degree that their stagnation in the town sewers, house conduits, 
and water-closets must be considered as an eminent danger. 

This thesis has been supported by Morris, who in 1872 observed in 
New York that in 360 houses where there had been cases of typhus, 
fecal matter was accumulated in the water-closets and conduits on 
account of their bad condition. Horner madethe same observation at 
Philadelphia, and other eminent physicians have likewise done so in 
Mexico, and I consider it a conclusive proof also, and therefore I shall 
only mention some of the cases that have fallen under my observation. 

In March, 1882, in the Hospice for the Poor, an epidemic broke out, 
that attacked the boys, but respected the girls’ and old people’s de- 
partments. The disease began among the inmates who were in a 
damp and badly ventilated sleeping ward on the ground floor, and the 
windows of which were fronting the water-closets. The epidemic broke 
out on account of the state of the water-closets, their contents being 
removed without the precautions of disinfecting them beforehand; fur- 
thermore, the fecal matters and mud were left in the court-yard fronting 
the sleeping ward. The physician of the establishment, Dr. Joseph 
Buizo, who was one of the victims of that epidemic, ordered that the 
children, as far as it was possible, should be sent back to their homes, 
that the fecal matters should be taken away from the court-yard, and that 


ETIOLOGY AND PROPHYLAXIS OF TYPHUS. 83 


the flag-stones over the conduits should be replaced. Notwithstanding 
these measures the epidemic continued its course, and in a visit to 
the establishment with Professor Doctor José D. Morales, on the 15th 
of said month, we found that the water-closets were of the worst sys- 
tem, as they had neither obturators nor water to wash them out with; they 
were in such a filthy condition that their stench could be noticed at a con- 
siderable distance off, and the fecal matters were stagnated from the 
starting point of the issue conduit, that on that account was perfectly 
useless. 

After all the fecal matters had been disinfected and taken away, the 
water-closets improved, and the walls of the sleeping wards whitewashed, 
the epidemic began to abate and completely disappeared after a few days ; 
and up to date has not broken out again. 

This, in my opinion, is an eloquent fact, because if it is true that in 
the sleeping wards there was some agglomeration, this was not very strik- 
ing, and furthermore, it was of long standing and its effects had previous 
to that time not been felt; the epidemic cannot be attributed to the 
water, the food, or any other general causes in the establishment, for how 
was it that it was only developed in the boys’ department, respecting 
the other ones; if to these considerations we add that the first cases, 
which were very numerous, broke out just after the fecal matters were 
removed, and that the epidemic ceased as soon as the water-closets and 
conduits were cleaned out, I believe that there is reason enough to at- 
tribute the breaking out of the epidemic to the above stated causes. 

The epidemic that broke out in September, 1882, in the Correctional 
School is due undoubtedly to the same causes. It began among the 
inmates who occupied a sleeping ward in the northern part of the first 
court-yard of the building, with windows overlooking the second court- 
yard, where at that time stood the water-closets. ‘These were in the 
worst possible condition, to such an extent that the fecal matters over- 
flowed and ran out into the court-yard. As I before stated, the epidemic 
broke out in that ward, and for more than 20 days all the cases of typhus 
were among the pupils that slept there; and some time elapsed before 
there were cases in the other wards. The number of cases in the whole 
establishment was about one hundred. It is to be remarked that at the 
entrance of the sleeping ward, where the epidemic broke out, there was a 
water-closet without a cesspool but connected with the general conduit, 
and though it was kept in a state of cleanliness, its stench infested the 
atmosphere of the ward, which, on the other hand, was poorly ventilated. 
Owing to the wise precautions that were enforced, isolating the patients, 
disinfecting and affording a good ventilation to the departments, stop- 
ping up the water-closet in the sleeping ward and conveniently arranging 
the water-closets and conduits of the establishment, the epidemic was 
checked, and has so far never reappeared. 

Analogous cases have been observed in the prison, though somewhat 
more complex, but doubtless in this also the accumulation and decompo- 
sition of fecal matters exerted a great influence, and this led the authori- 
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ties ‘¢in this year ” to provide for the expenditure of a large amount, so as 
to arrange conveniently the water-closets and conduits of this penitentiary 
establishment. 

Numberless are the cases of dwellings where typhus has broken out, 
and therefore the inspection commission has been called on to visit them, 
where the conduits are found without any flow, choked up with fecal 
matters and filth in decomposition; I have collected many curious facts 
regarding this, that for brevity’s sake I omit stating here, of infested dwell- 
ings where the epidemic has been checked, as soon as their privies and 
conduits have been properly cleaned out and disinfected. 

The thesis that I here uphold is largely supported by the history of 
typhus in Mexico. Such are the facts, and though I cannot quote here 
from statistical reports, as I have them not on hand, there is no doubt, as 
it is proved by the experience of the oldest doctors and the general obser- 
vation of the inhabitants, that this disease, even bearing in mind the 
increase of population, was formerly considered as endemic, though less 
common than at present and even it generally happened, as Doctor 
Austacio Martinez states, that it only broke out in winter and spring, and 
died off in summer and autumn. In my opinion that is owing to the fact 
that in former times the sewer system was very limited—the only ones of 
any service were those so built as to receive the rain-fall and other run- 
ning waste waters. The general manner of getting rid of fecal matters 
was by means of movable vessels that were every day emptied into the 
night cars that carried those matters out of the limits of the town. The 
sewers have gradually been lengthened and now are extended through- 
out the greater part of the city, and are the recipients of rain-water, 
excrementary matter, and all kinds of refuse. If our sewers were well 
arranged, as the present government intends they shall be, by constructing 
a new system in strict accordance with sanitary scientific principles, my 
remarks would have no object in this case; but I believe that great stress 
should be laid on them when we take into consideration the defects of our 
sewers, their declivity, shape, inner covering, ventilation, and the volume 
of water that feeds them ; these defects are so great that the sewers should 
not be really considered as channels or outflows, but rather like immense 
pools where solid contents remain stagnant, engendering unhealthy 
emanations and infiltrations that are daily making the ground of the 
city filthier, more unhealthy and mortiferous—characteristics that, owing 
to the nature and origin of the place, it formerly possessed. 

To this must be added that if we study the improvements carried out 
in the capital, we can find no other causes to which the insalubrity can 
be attributed, but on the contrary many improvements of great im- 
portance have been carried out that have improved local hygiene but 
that have not been enough to counteract the pernicious effects that I have 
mentioned. Likewise in water-supply important improvements have 
been carried out, increasing the volume of water and protecting the 
liquid from contamination; the cemeteries in church-yards and other 
central localities have been closed up; many filthy ditches and gutters 
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have been filled in; most all the marshes that surrounded the city have 
been dried up, and trees have been planted on them ; in the city itself the 
number of trees has been greatly increased ; many streets have been paved 
over with impermeable paving, and the general cleanliness of the city has 
improved greatly. There remains yet to be carried out, as one of the 
most important factors, the sanitation of dwellings, which, since the pub- 
lishing of the Sanitary Code, has been gradually enforced in the city. All 
these elements will doubtless be powerful auxiliaries to check the 
development of typhus, as well as of other*diseases. 

Rain has a great influence in the march of endemic typhus—at least in 
those countries that, like Mexico, have a defective sewer system, as 
can be observed in the statistical statement, hereto attached, of the mor- 
tality by typhus in the capital in 23 years, from 1869 to 1891. It can be 
seen by it that the death rate decreases in the months of July, August, 
September, October, and November, and increases in the other months. 
This influence is easily explained ; for, with the rains, and more so when 
they are copious, two phenomena of great importance take place, viz., 
first, that the abundance of water in the conduits of the dwellings and 
sewers carries off at least a part of their contents and covers over the 
remaining portion with a sheet of water that retards the decomposition 
and prevents morbose germs from being carried off in the wind, and 
second, that the ambient waters increase, covering a greater height of 
land and preventing the fermentation that takes place in the subsoil. 
After the rainy season is over, the subterraneous sheet of water de- 
scends, and the layers that had been infiltrated are placed in favorable 
conditions for the organic fermentation in which the germs of typhus 
thrive. 

For this disease, Patenkofer’s theory may be said to be applicable, 
without the exclusiveness with which this author publishes it as to 
cholera and typhoid fever. 

To misery and accumulation, at all times, a very important place has 
been given as causes of typhus. I also consider them important predis- 
posive agents, or as breeding foci of organic putrefaction, which then 
become factors of the disease. In our times the movement of large 
armies by land and sea, in great masses but carried out in accordance 
with the precepts of cleanliness and sound hygiene, without typhus break- 
ing out in them, as always was the case in former times, proves con- 
clusively that the so called human miasma that man may breed is not 
the true factor, but that it pre-exists, and that what man does above all 
in large agglomerations is to afford it with an easy and rapid vehicle for 
its multiplication. When one case of typhus has appeared, there is no 
doubt that misery and accumulation will greatly aid contagion and that 
then it spreads wonderfully. 

As to the last mentioned observation, we must state that it not only 
takes place in the period of development of the disease, but also in 
convalescence, and by observations made by Doctor Austacio Martinez, 
whose large experience on the subject entitles him to be mentioned 
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as an authority, it can be said that the patient is in a dangerous state 
even after 20 days have elapsed since the date of entering into convales- 
cence. This is a very important fact for the application of prophylactic 
measures. 

Typhus contagion, which seems to adhere to and maintain itself on 
clothing and other objects, as well as dwellings, is, so to speak, dense, 
heavy, but losing rapidly its virulent properties in the air, so that for 
one or the other reason it is slightly diffusible in the atmosphere. As 
proofs of this assertion, I state the following facts: 

1. It is the commonest occurrence to see a case of typhus in one 
apartment without the disease spreading to persons living in contiguous 
dwellings in the same building, and when it does spread, the fact can 
be explained by the intimate contact of the neighbors among themselves 
or by the general conditions of insalubrity of the building that exerts its 
influence on all the tenants. 

2. At the Juarez hospital, where there is always under attendance a 
great number of typhus patients, the disease does not spread among the 
wounded patients who are in the other wards of the same establishment. 

3. Statistics prove that typhus is not more common amid the dwellers 
of the houses in the vicinity of said hospital, than among those who dwell 
in other quarters of the city. 

4. It has been observed that, in the epidemics that have broken out in 
some establishments, the disease has only invaded one group of inmates, 
the others remaining untouched, though all of them are close neighbors, 
but without coming in contact, as happened at the Hospice for the Poor, 
to which I have referred, and also in the epidemic that broke out in 
the course of the current year in the national prison. 

There are furthermore two important observations to be made, that 
induce me to believe that for the propagation of typhus by contagion it 
is necessary, at least in the majority of cases, that typhus germs invade 
the patient in large quantities, these observations being as follows: First, 
that it is relatively seldom to find typhus propagating among persons 
who enjoy some comfort and dwell in ample and well ventilated houses, 
while, on the other hand, contagion is very common among poor people 
who are obliged to live in the same apartment where the patient is, and 
second, that but very few of the physicians, practitioners, and nurses 
that have been in attendance on typhus patients at the Juarez hospital 
have caught the fever, and it is not common among doctors in their 
private practice. 

Furthermore, it is unquestionable that to contract the disease there 
must be a certain individual predisposition, about which my studies and 
observations do not shed on me any light that might lead me to pre- 
sume the reason, being only able to state, as interesting facts, that an 
individual once attacked by this disease enjoys thereafter nearly an abso- 
lute immunity, and that in localities where this affection reigns new- 
comers are more liable to catch it than those who are settled there. 

Prophylactic measures are of two different kinds: the ones leading to the 
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improvement of the hygienic conditions of the locality and the others to 
prevent the spreading of the contagion. The first necessarily vary 
according to the special circumstances of each locality, but all must 
have as their main object the prevention of generation of putrifying foci 
of fecal and other waste matters of man or beast, and procuring the 
healthiness of the soil; the second ones regard the isolation of patients 
and disinfection. 

To prevent the agglomeration of the so many times mentioned focus, it 
is necessary in large cities to adopt a good sewer system and compel 
proprietors by legal means to have the water-closets and outlet conduits 
in their buildings properly ventilated and with the necessary means 
for the drainage of waste waters, to prevent wall and floor infiltrations, 
and the leakage of gases into dwellings; in towns and villages of small 
means the system of movable vessels should be preferably adopted, and 
on farms and large country estates care should be taken that dunghills 
are in a Suitable position as to the dwellings, that the floors and walls, 
at least to a sufficient height, be provided with an impermeable coat- 
ing, and that there are necessary depositories, likewise impermeable, for 
the collecting of the liquid from the said dunghills; the water-closets 
may be either fixed or movable pits, but in the first case care should be 
taken that they are at a good distance from the dwellings, are well venti- 
lated, and with well-built walls, cleaned out often and the contents car- 
ried to the fields to be used as fertilizer. 

The sanitation of the soil by means of porous tubing that lowers and 
fixes the level of subterraneous water will not be indispensable in every 
city ; but in those of essentially clayey soil and where ambient water is at 
a slight depth from the surface, as in Mexico, this precaution is quite 
necessary. 

Isolation of patients should be carried out on the following basis: 

1. Preferably they should be taken to the hospitals. 

2. However, they may be allowed to remain in their dwellings, when 
the family is not a numerous one, the patient occupying an ample and 
well-ventilated apartment, and only those in attendance going into the 
room. 

3. Patients in hospitals and private dwellings will be preferably 
cared for by those who have had typhus. 

4. Isolation shall continue for 20 days after convalescence. 

5. Hospitals for typhus patients need not be at long distance from 
dwellings. 

6. A department must always be provided for convalescents or they 
shall be taken out into the country. 

7. The measures of personal cleanliness, food, change of clothing, dis- 
infecting, etc., to be carried out by attendants of typhus patients should 
be the same as adopted for other contagious diseases. 

8. Disinfection should be carried out on the patient, his dejections, 
bed and wearing clothing, and apartments where he has been cared for. 

g. It is very important that through popular teachings profusely dis- 
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tributed the public should be made acquainted with the rules to be 
observed for the isolation of patients, with the appropriate manner of 
using disinfectants, and all other measures to avoid being attacked by 
such a terrible disease. 

Such, gentlemen, are briefly sketched the ideas I entertain about the 
etiology and prophylactic of exanthematic typhus, which I have the 
honor to submit to the deliberation of the enlightened persons who have 
deigned to lend me their attention. 
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NOTES ON THE COMMUNICATION OF DISEASE IN 
PUBLIC PLACES. 


By WILLIAM THOMAS CORLETT, M. D., DL. RK. CoP Lonpon: 


PROFESSOR OF DERMATOLOGY IN WESTERN RESERVE UNIVERSITY, CONSULTING 
PHYSICIAN FOR DISEASES OF THE SKIN TO CHARITY HOSPITAL, THE CITY 
HOSPITAL, AND THE HOSPITAL FOR WOMEN AND CHILDREN. 


Cleveland, Ohio. 


My apology for presenting a subject so familiar to physicians, and 
for calling attention to dangers so well recognized by them, is that 
neither the subject nor the dangers to be enumerated are familiar or 
even recognized by the public at large. 

Of all diseases, those arising from parasites or micro-organisms are 
most frequently communicated in public places. Representative of the 
animal parasites is the pediculus, which possesses, among other things, 
the instinct of migration, in common with some of the higher 
orders of life. It is in the caput covering of children that it finds the 
widest range for gratifying this desire to find ‘‘ plains whose verdure 
no foot hath pressed.” The changing of hats and caps so common 
among school children, the hanging of coats and cloaks on the same 
hook, enables the parasite to travel from one garment to another and 
in this way phthiriasis capitis is communicated. Another variety of 
pediculus attacks the body, and finds its habitat in the clothing. Its 
communication is due therefore, in many instances, to unclean bedding 
in public sleeping apartments, jails, etc. The disease is most frequently 
met with in old people. A third variety attacks the pubes. From its 
position, the usual mode of contracting the disease is by sexual inter- 
course; it may also be taken from unclean or infected bed-clothing, or 
from the seats of water-closets. 

The acarus scabiei, which is the presiding genius over scabies or 
‘Citch,” may be communicated by shaking hands, from clothing, and 
from towels. It is a common disease among school children, although 
no age isexempted. Ina number of cases which have come under my 
observation, scabies has been contracted from hotel beds and from 
sleeping cars, the latter especially offering accommodations unsurpassed 
for their transportation. 

The vegetable parasites are also communicable, and of these the trico- 
phyton is the most common as well as the most important. This parasite 
gives rise to three diseases, spoken of collectively as trichophytosis. 
The first, encountered on the scalp of children, is called tinea tonsurans 
or ‘*ring-worm.” It is highly contagious and spreads by means of 
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pillows, hair brushes, or from changing hats, which is so frequently done 
among school children. It frequently goes through large institutions for 
children like an epidemic. On account of its persistency it may remain 
a source of danger for years. ‘Tinea circinata is the second variety, also 
called ‘‘ring-worm,” on account of the circular form of the eruption, 
which before the microscope revealed its true nature was thought to be 
due toa worm. This eruption occurs on the body, and is communi- 
cated as is the preceding disease. Again, the tricophyton attacks the 
bearded face of men, giving rise to tinea sycosis, the third form of 
trichopytosis, commonly called ‘‘barber’s itch.” Nor is popular 
opinion, which ascribes to it a tonsorial origin, misleading, for of the 
cases of tinea sycosis that have presented themselves for treatment but 
few can be recalled that have not been contracted in a barber-shop. In 
most instances the patient stated definitely that on a certain time his 
face was scratched or cut, thereupon an inflammation ensued which was 
persistent, and finally on examination the trichophyton was found. 

The achorion, also a vegetable parasite, may be communicated in 
the manner pertaining to others of this class. As this disease, tinea 
favosa, is mainly confined to Scotland, Poland, and some other countries 
of Europe, its consideration here is not important. 

The microsporon furfur gives origin to but one disease, tinea ver- 
sicolor. Less contagious than others of its class, it is sometimes commu- 
nicated from husband to wife, and vice versa, seldom in public institu- 
tions. 

Alopecia areata and alopecia praematura are diseases that have 
elicited the most careful inquiry, supposed by some to be of parasitic 
origin and therefore communicable. Gruby in 1843 first detected a 
fungus growth which he called microsporon audouini. Thin, more 
recently described minute bodies, having the size, shape, and refractive 
qualities of bacteria. Wickham of Paris, in a paper that I had the 
pleasure of reading for the author before the American Medical Associa- 
tion in 1890, cited a number of cases of alopecia areata strongly pointing 
to contagion and in which a peculiar micro-organism was found. 
According to these observations the prevention lies in discouraging the 
exchange of hats and the promiscuous use of combs and brushes. 

There is another class of diseases due to a specific poison or germ, 
whose chemical and physical properties have not as yet been definitely 
determined. Under this class come the exanthemata. Boards of health 
have adopted stringent measures to prevent the invasion of this subtile 
poison into schools and other institutions where children are congregated ; 
but in sleeping cars, with heavy draperies, insufficiently ventilated, 
giving out the musty odor so characteristic of them, the danger is 
imminent. Scarlatina, morbilli, and variola are frequently communi- 
cated in this way. 

Of a different nature, yet under favorable conditions none the less 
liable to contagion, is gonorrhea. Here the danger arises from the 
gonotrheal virus adhering to urinals and to the seats of water-closets. 


Q2 NOTES ON THE COMMUNICATION OF DISEASE. 


Of all diseases liable to be communicated in public places there is 
none of greater importance than syphilis. It is not necessarily a 
venereal disease. The various modes of inoculation and the facility 
with which the virus is transmitted, renders every affective person a 
focus of contagium. Bulkley has compiled an exhaustive report which 
shows the frequency of syphilis due to inoculation other than by sexual 
contact. These statistics futher show the grave importance of the 
subject to boards of public health; and that ignorance or carelessness 
on the part of those to whom the public applies for aid, should be con- 
sidered acrime. Syphilis is frequently communicated in glass-blowing 
establishments. While in England I remember having seen four cases, 
with indurated chancres in the mouth, contracted in this way. Drinking 
vessels are likewise a frequent source of contagion, and it is a question 
whether public drinking fountains are an unmixed good. I believe they 
are a source of danger. Public towels, whether in the wash-rooms of 
hotels, in cars, or in factories, may be the means of transmitting 
syphilitic virus. Combs and brushes used by the public should be re- 
garded with equal suspicion. As to public baths, those resorted to by 
syphilitics should be studiously avoided. Turkish baths are especially 
liable to become contaminated, because many physicians advise them 
in the treatment of syphilis. Proper precautions, therefore, should 
be taken on the part of the attendant as well as the bather. Syphilis 
among waiters is a very common disease. Their roving and irregular 
mode of life subjects them to exposure, while treatment among them is 
seldom continued sufficiently long to effect a cure. 

Since the discovery of Koch, the tubercle bacillus has become a 
definite entity. Its subsequent cultivation has demonstrated that to this 
bacillus are due diseases hitherto regarded as distinct and dependent 
on various etiological factors. This discovery was foreshadowed by 
histologists when they pointed out the similarity in histological structure 
between lupus and tuberculosis of the lungs; but preventive medicine 
could do little, how little was not really known until these diseases were 
demonstrated to arise from a materzes morbz outside the organism, the 
bacillus tuberculosis, and lupus and phthisis were relegated from the 
idiopathic to the specific contagious diseases. The tubercle bacillus 
attacks different structures according to the age of the individual. Thus 
in childhood the coverings of the brain and spinal cord are most 
frequently involved, giving rise to cerebro-spinal meningitis. Later, 
between the ages of eight and twenty, the skin offers the point of least 
resistance, and lupus is the result. Still later in life, and mainly during 
the next decade, the pulmonary tract succumbs to this potent destroyer 
in the form of phthisis. The environment necessary to keep the 
bacillus alive is seldom absent in humid climates, and already sufficient 
clinical proof exists that the tubercle bacillus may be inoculated from 
one person to another, and, according to the structure, one of the 
forms of tuberculosis above mentioned will ensue. The greatest 
danger exists in sleeping cars and in hotels. The expectoration of 
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tuberculous matter is profuse and constant, the sputum dries, is 
carried by the wind, is inhaled or swallowed, or finds a nidus on 
the abraded skin. In the United States during the winter months 
thousands of unfortunate invalids, coughing, expectorating, flock to the 
health resorts of the south and west. Railroads vie with each other in 
soliciting their patronage; hotels scatter broadcast seductive reports 
setting forth their natural and special inducements to seekers of health 
and pleasure. Is it necessary to comment on the sequel? Is it not 
enough to say that from the moment they enter the elegantly upholstered 
Pullman to the time when they set out on that long journey from whose 
bourn no traveller returns, they are sowing the germs of disease; that 
in cars and in hotels delicate organizations are thus brought directly in 
contact with the afflicted, with the very germs they are least able to 
resist; that the strong are exposed, in the same way, to an in- 
fectious disease which carries off in the United States alone one hundred 
thousand annually, and is far more deadly to the race than leprosy or 
cholera? Estimating three years as the average life of the consumptive, 
there are to-day in the United States three hundred thousand active 
agents spreading the disease. 

How prevent these evils that menace the human race? How fetter 
this monster ycleped disease? These are questions this Association 
should consider. 

In brief then, the knowledge that they exist is of the first importance. 
Cleanliness comes next. Not the indifferent show of cleanliness the 
table waiter and the car porter so often exhibit, but that thorough 
cleanliness prompted by the understanding, which approaches the 
nearest to godliness. Boards of health should establish regulations 
against the spread of syphilis and tuberculosis, as strongly as against 
small-pox and cholera. Physicians, when any contagious disease occurs 
in waiters, bathing attendants, or others brought in intimate contact with 
the public, should be compelled to report the same to the proper 
authorities. Further, there should be a careful inspection of dwellings, 
public buildings, and conveyances which should provide for their 
disinfection after harboring, or carrying, contagious or infectious 
diseases. ‘These measures, it seems to me, can only be carried out by 
the concentration of power—by the creation in every country of a 
national board of health, to which the boards already existing in many 
states of our own country should contribute to form one comprehensive 
whole. In the mean time, the people should be enlightened, and in so 
doing the most powerful means of prevention will be attained. 


XIII. 


THE MECHANICAL FILTRATION OF WATER, AS A 
METHOD OF PURIFICATION. BASED ON THE 
INVESTIGATIONS BEING MADE AT 
THE MUSEUM OF HYGIENE, 
WASHINGTON, D. C. 


By HOWARD E. AMES, SuRGEON U.S. N. 


In the holy book of the Vedas we find these striking commands: 
‘¢ Do not spit out with retching in the water. Do not pass urine, or dis- 
charge excreta in the water. Do not drop blood into the water. Do 
not throw any hair, or nails, or bones, or ashes, nor dip dirty clothes 
into water. For, to do this is to abuse a precious gift of the gods and 
disgrace them.” And Menu, the law-giver, says, ‘‘ Let him not cast into 
the water either urine, or ordure, or saliva, or cloth, nor any other thing 
soiled with impurity, nor blood, nor any other kind of poison.” Truly, 
these are remarkable commands, and could more easily be considered 
the instructions of a modern sanitarian than the utterances of centuries ago. 
The most important factor in the prolongation of life and preservation 
of health, in any community, is a wholesome water-supply. To secure 
this is the duty of all; and we, as sanitarians, should not only 
bend our best efforts but should impress upon the people, and particu- 
larly our legislators, the importance of maintaining it as pure as possible. 

Twelve years ago, Dr. C. F. Folsom, of Massachusetts, addressed this 
Association on the ‘ Pollution of Streams,” the main object of his 
remarks being to secure a pure water-supply. The laws which he 
formulated have born fruit, but the crop has been small—less than 
they merited. Ahead of other states, in water investigation, Massa- 
chusetts has done, and is still doing, a blessed work. Our streams are 
polluted to a dangerous degree, and I fear this will continue as 
our population increases; the evil has been diminished in some local- 
ities, but has not been stopped. We still depend upon our streams for 
the principal water-supply, and the question is: how to improve those 
polluted waters? The terrible and wanton destruction of forests, 
denuding hills and mountains, has created a disastrous condition in 
the rivers; equally dangerous periods of flood and low water. When 
scarcity exists and the rivers are low, the contamination of the water is 
greater in proportion. The most disastrous epidemics of typhoid and 
cholera have gathered their richest harvests of human life during periods 
of low water. The two papers read by Dr. Baker before this Associa- 
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tion, the reports from Europe, Egypt, India, China, and Japan, all give 
the same experience. That water is the principal medium through 
which the death-dealing germs travel and reach us, is I think undoubted: 
even the most careless student of the past admitted that the evidence was 
strong that water was our most deadly enemy during these plagues. The 
recent works of bacteriologists, and the priceless and wonderful discovery 
by Robert Koch, in 1883, of the comma bacillus, gave a new energy 
to the civilized world; and we now have the knowledge and appliances 
to recognize, positively, the cause of one of man’s most terrible scourges 
and bring it within the possibilities of holding it in check and obliterating 
it from the face of the earth. Koch accredits water with being the prin- 
cipal disseminator of cholera and of typhoid, and considers that—sewage 
contaminated water—is the most active agent in the propagation of both 
these germs. When we reflect on the rapidity with which a traveller is 
carried by the railroad, and the defective water-closet arrangements in 
our passenger cars (which, instead of containing closed, but well disin- 
fected, excreta tanks to be removed at stated intervals, are open at the 
bottom, allowing the excrement to fall along the tracks into drain, or 
stream, with its paper contaminated with typhoid or cholera easily scat- 
tered by the wind; and these dangers strewed along 1,000 miles of 
railroad in twenty-four hours), we can readily discern the ease with 
which modern times pestilence is spread over our country. The 
admixture of a small quantity of cholera or typhoid bacilli in water is 
sufficient to spread the disease ina community. The pollution of the 
streams in England, particularly of the river Thames, has caused the ex- 
penditure of many million pounds, in improving her water-supply. The 
different governments on the continent have been working in the same 
direction. The good work performed by the filter-beds of England, has 
commanded the attention of all sanitarians. The purification of water in 
large quantities for domestic and industrial use can only be satisfactorily 
and economically done, either through large filter-beds by gravity, or 
by specially devised machines under pressure. And it is the object of 
this paper to give a brief summary of the results so far obtained by the 
latter system, at the Museum of Hygiene where experiments have been 
conducted for the past eighteen months, and are still in progress. 
A full report we hope to have printed. The high pressure, or mechani- 
cal, method, is the one making the greatest headway in the United States, 
and we think, by far, the cheapest and best. The filtering machines 
consist of strong iron cylinders, placed upright in the small, and hori- 
zontally in the large. The sizes vary in diameter and length according to 
the quantity of the water to be filtered. Some of the filter companies 
construct cylinders as large as fifteen feet in diameter and twenty-five feet 
long—a grave error, as I will prove lateron. The pipes are connected 
with the cylinders in such a way that the water can be carried on to the 
top of the bed for filtering, or let in at the bottom to wash out the sand- 
bed after it becomes embarrassed, or clogged, by the accumulated 
foreign matter on the top. This deposit may be better called a blanket, 
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and is mostly confined to the surface or, at most, the upper two or 
three inches of the filter-bed. In washing out the bed by the reverse 
current, when completed, the water comes out as clear as the tap-water. 
The sand or filtering material is held in the cylinders by suitable con- 
trivances, called sand-valves, placed at the outlets, and proper screens 
at the inlets. The washing-out is facilitated by agitators or stirrers, cut- 
ting plates, section partitions, or cone-shaped bottoms. I think the 
agitator, or stirrer, mounted in the axis of the cylinder is the best, as it 
does the washing more quickly and thoroughly than any of the others. 
The time required to wash out the bed depends upon the con- 
dition of the water; from one-half to an hour will cover all conditions. 
Some filters consist of two cylinders placed either side by side, or one above 
the other; by this arrangement, the washing can be done with filtered 
water, by filtering the water through one and passing it through the 
other. This is an advantage, as it insures a cleaner bed after the wash- 
ing out is completed. The types into which these machines may be 
classed, in regard to filtering materials, are: sand or ground quartz, 
sand and animal charcoal, ground quartz alone, and pyrolusite, or 
polarite and ground quartz. I consider ground quartz the best ma- 
terial, as the edges of the particles are sharper and it packs more 
easily. Charcoal is useless; for, if not frequently aerated it is a 
nidus for micro-organisms; and if kept under water, its action is nil. 
Nothing can be said in favor of polarite so far, and the future seems to 
offer no hopes. All the machines have attachments for dosing the 
water with alum, when the conditions require such treatment, and 
when properly used it is of the greatest benefit. At first, we had 
difficulty in regulating this, from the crudeness of the feeding devices ; 
but, happily, we now have an alum-feed, the blessing which completely 
overcomes this trouble. With crushed quartz for the filter-bed and a 
proper dosage of the alum, these machines meet all the requirements 
for a pure water-supply. In certain conditions, the sand alone will 
suffice; at other times, the water carries a heavy proportion of fine 
clay, which several thicknesses of the best Swedish filter paper will not 
remove; and the water, passing through the machines, is not clarified. 
In such cases, alum gives excellent results by massing the fine par- 
ticles that are suspended in the water sufficiently to be held upon the 
surface by the sand. The cause of this coagulation, or precipitation, is 
due to the reaction between alum and calcium bicarbonate, forming cal- 
cium sulphate and aluminum hydrate and carbon dioxide.’ 

When the water is properly dosed, all of the alum will be caught in the 
filter bed; if, on the other hand, an excess is introduced into the water, 
the amount in excess will pass through the filter undecomposed, and the 


1 This reaction is expressed as follows: assuming potassium alum to be used and writing the 
carbonates all as calcium carbonate : 


2K Al(SO,).+3CaCO,;+3H,O=K,SO,4-3CaSO,43CO,42Al(OH), 

Of course it will be understood from this reaction that water entirely free from any of the 
soluble carbonates has no action on the alum. If it is high in any of these the amount of alum 
could be increased proportionately without fear of its passing over into the filtered water. 
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water be correspondingly impregnated. The largest amount we ever 
recovered from these filters, with alum valve wide open and the filters 
flowing at their greatest capacity, was 5.958 grains per gallon, the aver- 
age amount 0.779 grains per gallon, while the average amount found in 
the wash water was 452.81 grains per gallon, which indicates that the 
alum is largely retained in the filter-beds. The alum enables the beds 
to more thoroughly purify the water, but the bed is quickly clog- 
ged, requiring more frequent washing. The amount of work these fil- 
ters may be called upon to perform is better understood, when we 
consider that some of the western rivers of the United States at times 
carry as much as an ounce of fine mud to the gallon; soa filter capable 
of filtering 250, gallons per minute would be charged with 15%4 pounds 
of solid matter in the same time; even ¥% ounce to the gallon is a 
severe test. In such cases, a sedimentation bed would be almost a 
necessity. By experiments at the Museum of Hygiene, it was found 
that the flow was diminished by the blanket, rather than by particles 
that penetrated the bed. This was carefully studied with the aid of a 
glass model. A sudden jar would sometimes disturb the blanket 
sufficiently to renew or restore, momentarily, the flow to its full capacity. 
The question arises, What effect has rapid filtration on the purification of 
water from a chemical standpoint? Omitting tabulated records, I will 
briefly give the averages of the four filters with which we have been 
working: The albuminoid ammonia is reduced 69% per cent., which 
shows that rapid filtration has a marked effect in removing organic mat- 
ter. Free ammonia is occasionally slightly increased: this is readily 
understood by the breaking up of the albuminoid ammonia. When 
ammonia alum is used, as a coagulant, this is markedly the case, and 
should be borne in mind when estimating the chemical efficiency of a 
filter. Nitrites and nitrates are occasionally reduced, but for all practical 
purposes are not worthy of consideration beyond the fact that they are 
reduced in some cases, and occasionally increased ; but in rapid filtration 
the time is too limited for oxidation to take place in the organic matter, 
which is necessary for an increase in these substances. Chlorine is not 
appreciably affected, but the amount in the water on which we have 
been working is so small that more extended investigations are required 
to determine the point. The temporary hardness is reduced one per 
cent., but the Potomac water is soft (67 parts per million) ; with harder 
water the results might be more marked. The suspended matter is 
reduced 50 per cent. by simple sand filtration. Mineral matter in solu- 
tion is slightly reduced. Before speaking of the bacteriological results, I 
will briefly call attention to those that have been noted by others on the 
effect of simple filtration, on the removal of micro-organisms. Their 
removal is mechanical—as Koch has shown that a 4 per cent. solution of 
alum had no effect upon cholera, or typhoid, bacilli, and a concen- 
trated solution of calcium chloride was harmless to them. So their 
removal must be due to their entanglement in the sand, or coagulant, 
when used. Dr. Percy Frankland asserts that the London water com- 
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panies do eliminate 96 per cent. of the micro-organisms from the Thames 
through three feet of sand. 

The water of Alexandria, Egypt, after imperfect filtration through very 
coarse sand gave in Ic. c. 1,320 germs or micro-organisms ; before filtra- 
tion 46,000. After a second filtration through the porous drip jars com- 
monly used in the better Egyptian houses, the reduction was made to 120. 
The report of the biologist of the state board of health of Massachusetts 
states that some species do pass with dificulty through common sand, 
but thinks their filtering through fine sand doubtful. At the Museum, 
the filters removed 98 per cent. of the micro-organisms, as found by direct 
experiments in plate culture. We do not believe that any filter is per- 
fectly germ-proof; spores often pass through the filtering material. Many 
times we have made, on carefully prepared plates, both with and without 
alum, cultures of distilled, filtered, and tap water from the Potomac, with 
absolutely sterile results from the distilled and filtered water while the tap 
water plates swarmed with colonies—remarkable results. The results 
here given were not obtained by coddling the machines; in fact, 
they have been given the most severe tests. We have pushed them 
to their full, when really they should be used only at the rated 
capacity. When we complete the investigation, I think that the inter- 
mittent flow, at the rated capacity of the machine, will give better 
results. Several points in these filtering machines should be con- 
sidered : one is the size of the cylinder, and the flow of the water in wash- 
ing the bed; as all of them depend upon the upward flow of water 
for cleansing. ‘The rate of flow through the filter depends upon the pro- 
portions between the inlet pipe and the area of the filter-bed ; allowance 
being made for the sand in the cylinder. You will readily see that the 
area should not be too large, or the flow too slow. In hydraulic engin- 
eering it is good practice to arrange for area that will give a velocity of 150 
feet per minute through pipes, and this is considered the standard. Most 
of the filter manufacturers gauge the size of the pipes to and from the fil- 
ter on this scale; and in all the filters of a capacity of 250 gallons per 
minute, the inlet and outlet pipes are 5 inches, the area being 28.27 
square inches, the 10 feet cylinder having 78.50 square feet of filtering 
surface. Here we have a cylinder velocity about 400 times slower than 
the rate of the inlet pipe, so that the upward current (allowing for the 
sand) is only 5.1 inches per minute for the 250 gallons of water and sand. 
If we double the amount of water used in cleaning, we only get velocity 
of 10.2 feet per minute; and this is not enough to clean out a large filter- 
bed thoroughly ; in fact for such a large bed three times the amount would 
be required to secure sufficient velocity. And thus we see 750 gallons 
per minute— a waste of three times its capacity ; if filtered water be used 
to wash with, the water from three filters will be required. Some of 
the manufacturers have noted this defect and are making their filter-beds 
smaller and more numerous. One company now uses two cylinders of 
5 feet each, instead of one of 8 feet, for the same capacity of water—a 
wise and scientific move, for it secures better and quicker cleaning with 
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less water, stronger construction with the same thickness of plate, and 
less crippling of the plant in case repairs to any filter are required. A 
stirrer, or agitator, is advantageous in breaking up the bed to secure 
rapid and efficient cleaning; the upward current is liable to cut a course 
or channel, the rest of the bed being dead or clogged. This fault occurs 
in large filter-beds. A study of these points was made with the aid of 
two glass models, and clearly showed the advantages of some means of 
thoroughly breaking up the beds. Time is saved, and water also ; both 
important factors, particularly in the latter case where the supply is an 
impounded one. Regarding the use of alum and its effects upon the 
health of a community, this is an open question: if properly used, no 
deleterious effects can follow, and we can only argue on our knowledge. 
Practice shows that 1-2 grain to the gallon is sufficient for most waters, 
and if properly applied only a trace will pass intothe water. The amount 
of alum used at Atlanta, Ga., where they have a filter plant of 3,000,000 
gal. daily capacity, was 0.067 grs. per gallon, say 1-15 gr. In Washing- 
ton (D. C.), during a large part of the year, alum is not required. The 
mechanical filtration is adopted at the following places and reported as 
satisfactory : 


Oakland, Cal., capacity for 24 hours 4,000,000 
Atlanta, Ga., os Aon sii 3,000,000 
Long Branch,N. J., * ER 2,000,000 
Athol, Mass., Hh Ce RA I ,;O00,000 


An unlimited quantity can be filtered by these machines. A plant 
to filter 50,000,000 gallons daily would cost about $350,000; the space 
required would be about 25,300 square feet, or a building 300x125 feet, 
this will give abundant room. <A rough comparison between the areas 
required by the filter-bed system and that required by machines to 
do the same work shows, that the London filter-beds cover an area 
equal to 102% acres; while 14% acres would suffice for filter machines. 
The rates of filtration by the two methods explain this: 

On the London filter-beds the rate is 114 gallons to 2 gallons per square 
foot per hour; the machine rate is 3 gallons per square foot per minute. 
Our conclusions are, that mechanical filtration is the best system yet 
devised. It has its advantages over the filter-bed system in uniformity of 
action, rapidity in cleaning, protection from light and floating particles 
in the air; and the inability of lower organisms to secure a footing, greater 
surety of a steady supply, freedom from freezing, the non-removal of the 
bed, and its non-disturbance by local rains, the ability to wash the 
beds with filtered water, and less cost to establish and maintain. We 
have been working with the Blessing filter, of Albany, N. Y.; the 
Loomis of Baltimore, Maryland ; the Hyatt, of Newark, New Jersey, and 
the Bowden, of Detroit, Michigan. The illustrations will give a fair idea 
of the construction of each. | 

These are first-class machines for the filtration of water for house- 
hold purposes. It is true that all germs are not removed by the filters, 
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but the enormous percentage dislodged is just as liable as not to embrace 
those of disease-producing character; this much is a substantial gain as 
averting so many possible cases of infection. 

Other experiments have been made on household filters, but as they 
belong to a separate class and are not suited or intended to filter water on 
a large scale I have not included them. I will say, however, that the 
results obtained do not differ materially from what I have given. 

The Pasteur-Chamberland, and the McDonald filters are both porous 
porcelain tubes through which the water is forced by pressure. The sed- 
iment formed on the tube may be considered the blanket, and checks the 
flow. The latter has an automatic cleaning attachment, which is simply 
a mass of sand that is kept in motion during washing around the outside 
of the filter tube, which removes the blanket by attrition: this is assisted 
by the back pressure, which depends on the air cushion formed in the 
tank, which lifts the blanket and enables the sand to sweep it off. These 
are the essential differences between the two. They are not constantly 
germ proof, in fact, we have found no filter absolutely so. They do not 
use alum. 


he 


OBSERVATIONS ON THE HYGIENIC CONDITIONS OF 
THE TERRITORY OF TEPIC AND THE 
PRCIRICG COAST OR 
MEXICO. 


By Dr. JUAN REVUELTAS. 
Tepic, Tepic Terr., Mexico. 


The territory of Tepic, in which I occupy the position of sanitary 
medical inspector, is situated between 20° 42’ and 23° 25’ north latitude 
and between 40° 45’ and 6° 48’ longitude west of the meridian of Mex- 
ico, with a superficial area of 47,480 square kilometers. It is bounded 
on the west by the Pacific ocean, on the east and south by the state of 
Jalisco, and on the north by the states of Sinaloa and Durango. The 
climate is temperate in the higher parts of the territory and warm on 
the coast, but at the same time not excessively hot, as the maximum 
temperature very seldom exceeds 98° F. in the lowest part; in the 
winter and in the highest part of the territory, its minimum temperature 
is 35° F. The average rainfall in this territory is 1.25 m. to 2.30 m. 

The city of Tepic, capital of the territory, is situated at an altitude of 
934 m. above the sea level. 

Its soil is exceedingly fertile, irrigated by several rivers, which dis- 
charge into the Pacific ocean. Only a small part of the territory is as 
yet cultivated, and the system under which this work is done is very 
defective, but, nevertheless, in some parts of the territory even three 
crops are harvested in the year, and as yet we have no record of any bad 
year in the memory of the oldest inhabitant. 

The territory produces abundant crops of coffee, cotton, tobacco, and 
a great variety of other products, so much so that in some years a large 
part of the crop is lost for want of a market. The hygienic conditions 
of the entire territory are generally good, though a few swampy places 
exist near some of the towns, and they are due to the carelessness of the 
inhabitants or to the avarice of the landed proprietors. These are about 
the only sources of malaria in the territory. 

Everything that is said with respect to the climate, productions, and 
hygiene of this territory can also be said with respect to the whole 
of the Pacific coast which is included in the National Territory, from the 
mouth of the Rio Colorado in the Gulf of Cortes down to Soconuzco in 
the state of Chiapas, with very slight modifications. 

The prevailing diseases are, in the first place, plaudism in all its pro- 
taic forms, which fortunately are of a mild character and always yield to 
the administration of quinine. 
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If there is anything perfectly well known in the science of medicine, it 
is the origin of the parasitic microbe which causes palustric fevers in 
humanity. 

Dr. Laveran has made some most remarkable studies in Africa upon 
this same point, which have very justly been highly praised by the 
Academy of Medicine in Paris, and the practical results of which have 
proved the exactitude of his inferences. It would be an immense 
advantage if we could find in medicine such an efficacious antidote for 
all diseases, as we have in the use of quinine, both as a prophylactic and 
as a cure for all kinds of palustric diseases, and upon this special 
point, before a congress of practical and scientific men, it is only neces- 
sary to relate certain special facts referring to this coast, which as yet 
have not been written. 

The inhabitants of these districts, after a careful investigation, have 
proved that one of the most certain ways of contracting palustric fever is 
the drinking of milk from the cows that are pastured in the neighborhood 
of the swamps, and although all cattle appear to present a certain 
immunity from malaria, nevertheless, I know of an intelligent and prac- 
tical cow keeper, who has cured and is still curing diseases in his stock, 
which have not been diagnosed in a scientific manner for want of a vet- 
erinary surgeon, by means of injections of sulphate of quinine dissolved 
in an acid and applied in doses of four to eight grammes per day. 

Another source of propagation of the malaria, comes from the water 
proceeding from low spots, for which reason the better educated people 
commonly boil their water before drinking, but those who can, always 
consume the water proceeding from springs in elevated places, which 
are very abundant, considering the number of inhabitants. 

It is a common thing to see children who are still in the stage of lac- 
tancy, and who have no other nourishment than that derived from the 
breast of a nurse, attacked by intermittent fevers, when the women who 
are nursing them do not present the least sign of palustric hematozoaria, 
and these children are cured by the administration of salts of quinine 
applied to them through the nurse. This is a very plausible proof that 
infancy offers less resistance, or that persons can be acclimatized to 
‘malarial fevers as well as to yellow fever. 

European authors say that there can be no acclimatization to palustric 
fever, seeing that the persons who are attacked by it, instead of being 
afterwards impervious to the disease, are, on the contrary, more suscep- 
tible to new attacks than before the first. This is true, but it is also 
true that in equality of circumstances between the individuals who are 
not acclimatized, there are more cases among those who are so accli- 
matized, always provided that the first do not observe the rules of 
hygiene. 

Another thing to be remarked is, that a disease has developed itself 
among the stock which has been imported for the purpose of crossing 
with our native cattle, which, among other symptoms, presents that of 
an elevation of temperature to 4o or 41° C., and which disappears on the 
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administration of hypodermic injections of quinine, without ever re-ap- 
pearing on the same animal, but which kills the animals when they are 
not treated with this valuable specific. 

The young of these animals which are born in these places of pure- 
blooded parents, contract the same disease, and die if not treated with 
injections of quinine. 

All these facts undoubtedly speak in favor of an acclimatization to the 
malarial atmosphere, and show that this is more durable in the lower 
animals than in man, perhaps because the former have a more regular 
life and system of feeding than the latter. 

The good results obtained by the use of quinine as a preventive 
against swamp fevers, is a fact that has been proved by numerous 
examples well known to all physicians practising ‘in those districts, and 
they fully prove the observations of Laveran in his work on palustric 
fevers. A daily dose of 0.25 to 0.50 centigrammes is sufficient for this 
purpose. 

The country people consider that they obtain a good prophylactic by 
burning large quantities of bones and horns from the animals that have 
died on the farms, the ashes of which form a magnificent manure for the 
soil. They say that the smoke produced by the combustion of these 
substances diminishes and even eradicates the fevers for a certain time; 
but there is not the slightest doubt that the real way to sterilize the palus- 
tric germs is to be found in the observation of the wise rules of life pub- 
lished in our sanitary code, and by the planting and cultivation of trees 
in the low-lying lands, a resource that is easy and at the same time cer- 
tain in its results. 

Among the prevailing diseases of this territory, the gastro-intestinal 
affections take the second place, but although these cause a good deal of 
sickness, they can hardly be considered under the heading of hygienic 
studies, because they generally originate in the abuse by ignorant people 
of the great variety of fruits produced by the soil, and in the anti-hygienic 
style of their food, as among the people of any education these diseases 
are very rarely found. | 

With respect to the epidemic of yellow fever which was propagated 
on this coast in the year 1883, by importations in our ports through the 
steamers arriving from Panama, we can only say that no such case has 
happened since the beginning of the present century, when it was also 
imported in a similar manner. In 1883 it was observed at an altitude of 
500 feet over the sea level, that the epidemic did not attack anybody, 
although many of the people who had contracted it in infested places 
came there to die. 

The descent from the highlands to the coast is very abrupt, so much 
so that the smallest of the rivers, which is that flowing through Tepic, 
contains falls of water which are capable of giving movement to all the 
machinery of Manchester, according to the respectable opinion expressed 
by Mr. Somellera, manager of two of the large factories which are oper- 
ated by only one of these falls, which also moves two other factories 
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belonging to the house of Barron Forbes & Co.; and in this rapid de- 
scent is where the dividing line of the epidemic was prominently shown. 

The persons who were most susceptible to the disease and fell in 
greatest numbers under its attacks, were the people who suffered from 
anaemia, people of weak constitution, whose digestive organs were 
impaired, and especially the hard drinkers. So bad was this that the 
disease carried off not only the regular drunkards, but also those who 
made a less exaggerated use of alcohol. Generally we can say, that 
very few persons escaped the epidemic in the places which it invaded, 
and the only people who escaped were those who led a temperate life, 
as if the germ of this formidable disease found its development fostered 
by alcohol. : 

With respect to the propagation of yellow fever, it was perfectly 
proved on this occasion that it was carried forward by means of the mer- 
chandise, baggage, and clothing proceeding from the infested places, 
without any necessity for the presence of any diseased person. Thus 
we find that only one steamer arrived during the epidemic at the Port of 
San Blas from Mazatlan, on the 2oth of August, 1883; she did not have 
any case of sickness on board either on leaving the port or during the 
voyage, nor did she have any during the first days of the quarantine to 
which she was subjected; but the quarantine was broken, the owner 
of a hotel in the port and some of his guests went to take supper on 
board of the ‘* Naufrago,” and returned on shore, carrying with them 
this terrible disease, to which they themselves succumbed as well as the 
other guests and servants of the hotel. The disease spread with aston- 
ishing rapidity throughout the rest of the town, but did not attack any- 
body either in the crew or among the passengers of that ship, they being 
allowed to land when the town was found to be infested. These pas- 
sengers composed the chorus of an opera company under the manage- 
ment of the famous Mexican singer, Angela Peralta, who had already 
been carried off by the fever in Mazatlan, as well as the director of the 
orchestra, Pedro Chavez Aparico, and other individuals in the company. 
In order to combat the epidemic, the city councils adopted the plan of 
burning sulphur in the streets and houses, as well as large bundles of 
wood in the places where the bodies were buried, but in spite of these 
precautions we had several cases of the same fever in the summers of 
the following years, 1885 and 1888. 

The reason why the yellow fever does not last on our Pacific coast is 
at present the object of scientific study, as well as the laws that govern 
the storms and currents of wind. Careful studies have been made by 
Siemens, which have been further developed by Dr. Perfner, of Vienna, 
and which entirely destroyed the theories of Dove, with its trade winds, 
that we were taught in the schools, and the subsequent theory of Buye 
Ballot, which rests on the differences of barometrical pressure. A quarter 
of an hour’s time is too short to enter into a study of the details of this 


matter, which is further explained in the journal of the Supreme Board 
of Health. 
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On this coast we do not find any cases of serious diphtheria or croup, 
and the few cases that are observed are so mild as to be even doubtful. 
Neither do we have any typhus nor typhoid, in spite of the execrable 
system under which we get rid of the night soil, and which consists in 
digging a hole in the ground deep enough to reach a layer of porous and 
absorbent matter, which is called ‘+ Jal” and which is found at six to 
eight metres below the surface. In these holes all the refuse matters of 
the houses are deposited without any ventilation or precaution whatso- 
ever, and when the hole is filled up another one is dug in the same man- 
ner and filled in an equally primitive fashion. On this point I have 
made a careful study, and will soon present a scheme for the construc- 
tion of proper closets to the Supreme Board of Health. 

In all this district wounds are cured with the most astonishing 
rapidity and facility, it appearing as if the atmosphere were entirely 
aseptic, and almost all surgical operations are successful, but we always 
have to fear the terrible tetanus, which is vulgarly but expressively 
called ‘‘arch sickness” on account of the form which is sometimes 
assumed by the body of the sick person, who raises himself in his bed 
and rests only on his heels and occiput, owing to the rigidity incidental 
to the disease. 

This terrible complication which follows wounds, always kills the 
persons whom it attacks, except in a few cases, when the patient sur- 
vives through a simple hypodermic injection. 

The sting of a scorpion, which every year kills three or four of the 
country laborers, produces symptoms similar to tetanus. The introduc- 
tion of painkiller has often saved persons bitten by scorpions, when it 
has been applied at the moment of receiving the sting, but in real tetanus 
this medicine has no influence or effect whatever. 

Smallpox commits great ravages on this coast in those places where 
vaccination has not been administered on account of the ignorance of the 
people; even at the present day many people vaccinate their children 
only after a great deal of labor has been expended in convincing and 
obliging them, and it is to be noted that the persons who have not been 
vaccinated almost invariably die when attacked with the disease. 

The vaccine lymph decomposes and loses its virtue with great rapidity 
on this coast, due probably to the damp warmth of the country, and it is 
therefore necessary to vaccinate from one arm to the other, or with lymph 
that is freshly received from Mexico city, as that which is collected on 
the coast cannot be depended upon in spite of all precautions. Nor can 
we depend upon that which is received from San Francisco, California, 
or New York, as it has been proved by practice that the only lymph 
which gives good results is that which is received directly from Mexico 
city. 

In order to preserve the vaccine during the year that I have been 
practising in the territory, I have been under the necessity of continually 
keeping children under vaccination by operating from arm to arm, and 
paying for that privilege. | 
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Tuberculosis is, comparatively speaking, very infrequent in this district, 
especially comparing the statistics of our coast with those of the Atlan- 
tic; but on the other hand any victims who fall under that disease are 
killed with terrible rapidity. 

The Mal del Pinto, known under the name of ‘‘tiricna,” is not so 
common on this part of the coast as on that which is comprehended by the 
states of Guerrero, Oaxaca, and Chiapas on the same ocean. The igno- 
rant cure it by bathing in sulphurous thermal springs, which are found 
in different parts of the country, and by means of which they procure a 
temporary relief. 

On this point it is curious to observe that some persons whose skin is 
naturally of a very dark color, undergo a complete change of color and 
become albinos, and if they have children, some of these are entirely 
albinos and others dark. Is this a combination of the vitiligo with the 
Mal del Pinto? 

We also find on this coast, although only in rare cases, a few instances 
of leprosy, in its three forms, and it is successfully treated, detaining and 
modifying its advances, with oil of Ginocardia. The drinking waters 
throughout the territory are generally of excellent quality and abun- 
dant. 

In the city of Tepic it would be easy to supply its necessities by means 
of piping, and a very imperfect earthenware pipe does exist for the sup- 
ply of the two small fountains which ornament the principal square, but 
it would be perfectly practicable to carry the water to all the houses at 
a cost of eight to ten thousand dollars, according to the estimate of a 
well known engineer. In this way we would secure an important pro- 
tector against paludism, as the water which is in a position to be brought 
into the city is found on the higher elevations of the neighborhood. 

As an army physician I was present at the epidemic of cholera-morbus 
that attacked the Isthmus of Tehauntepec at the end of the year 1882 and 
beginning of 1883, and it was due to the reports presented by myself and 
colleagues that sanitary guards were placed around the infested districts, 
and the epidemic was stamped out. 

In conclusion I present a table of the mortality caused by the coidenne 
of Asiatic cholera in the year 1850, showing a total of 873 cases out of a 
population of 35,000 inhabitants that at that time lived within the muni- 
cipality. It is to be remarked that both in this epidemic and that of the 
year 1823, which were witnessed by many persons who are yet alive and 
in perfect health, the disease appeared to be most violent on the women 
and to have some respect for the men, this being entirely contrary to 
what happens with yellow fever. It is also to be noted that the cholera 
epidemic of 1850 caused fewer deaths than one of the grippe, which 
appeared about ten years ago and which was called ‘* El Tonto,” because 
it only attacked the poor people. These diseases always commit their 
ravages among the people who do not observe the laws of hygiene. 
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XV. 


A FEW WORDS ON TAMPICO AND ITS MARSHES. 


By A. MUTIENZO. 


Tampico, Mexico. 
GENERAL ETIOLOGY. 


The dominion of marshes can be called universal. Thus it seems that 
the paludal germ finds everywhere the necessary conditions for its life and 
growth, those regions where it is not found being quite exceptional. In 
our country, according to Dr. Ruiz, it is the dominating endemic, more 
especially in the extensive stretch of low lands bathed by the waters of 
the Gulf of Mexico, and showing itself also, though with less intensity, 
in many towns of the central plateau, in spite of this being more than 
1,000 metres above the level of the sea and under the climatic conditions 
of cold climates. 

Heat, humidity, and vegetation are the requisites for the development 
of miasma or at least for its vigorous growth, as can be seen in all that 
part of the country, called the hot country, where, in effect, to a tropical 
temperature are united an excessive dampness of air, a soil of alluvion 
and marsh, and exuberant vegetation. 

Let us be permitted to insist on the disputed question of marshes, for 
even accepting the telluric theory, the pathogenic influence of standing 
water, now forming extensive pools of miry water, now infiltrating the 
soil, and more or less exposed to evaporation, the result of secular 
observation is, in effect, that the most paludal places, those where the 
germ prospers in all its strength, are essentially marshy, formed of low, 
damp lands; the west coast of Africa from Senegal to Cape Lopex ; 
Lower Egypt, with the valley of the Nile; in America, the states of 
Texas, the maritime zone of Louisiana, the marshy plain of Tazro and 
the Mississippi, the bay of Mobile. In Mexico, the paludal zone of the 
hot country, formed of sand and feverish marshes; Tampico with its 
lakes with marshy shores, its low lands, submerged by the overflow of 
the rivers; Veracruz with its pools and morasses of Tejeria, and its low, 
damp lands to Soledad. Finally, as an example of paludous soil we will 
cite Cologne, in France, distinguished for its marshy soil and for its noto- 
rious unhealthiness; and also Dombes, with its reservoirs covering a 
space of 2,000 hectares, where the inhabitants of the convent of La Frappe 
are changed every four years, victims to the fever and their sublime abne- 
gation. | 
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The town is situated about 6 or 8 metres above the level of the sea, in 
its most central part, and the rest is on the sea level ; it gives a census of 
8,046 inhabitants, including the outskirts, or it might be called 9,000 to 
be nearer the truth. It is on an alluvial soil with a clayey, impermeable 
sub-soil. Its streets are straight, running from N. N. E.toS. 8S. W. 
and from E. S. E. to W. N. W..; its houses, of one story, are spacious 
and, thanks to the width of the streets, constantly receive the rays of the 
sun, which dispel the moisture and make rheumatic affections less fre- 
quent, being so numerous in the great centres of towns. Its hygienic 
conditions are of little interest ; the houses have large open spaces in the 
centre and good ventilation, and also the detestable system of permanent 
fosses, which, however, is compulsory from the absolute want of drainage. 

Rain water, collected in tanks, is what is used in the centre of the 
town, and it possesses all the character of a good drinking water ; purity, 
lightness, and no taste or smell whatever ; and the excellent construction 
of the tanks must be taken into consideration, their impermeable walls of 
stone and Roman cement, which prevents any contamination from the 
earth ; and the precautions taken in collecting the water and the period- 
ical cleaning of the cistern and channels to prevent any infection from the 
outside. The other part of the city is supplied with water from the 
river Tamen from a great distance; it is also drinkable and very clear, 
but without the lightness and limpidness of the rain water. 

With regard to the topographic conditions we will point out the check- 
ing of the waters, forming marshy pools in the streets and court-yards of 
the houses or in fields in the neighborhood of the lake ‘* Carpintero ;” 
this is most noticeable in the high tides and in the rainy season. They 
are to be found on the margin of the said lake, from ‘** Cortadura ”’ to the 
extreme north of the town. All that belt of low lands, alternately sub- 
merged and marshy, is, to our way of thinking, one of the principal pad- 
ulous foci, which surrounds the city. On the west side another great 
stretch of land is watered by the river ‘‘ Tamesi,” and suffers, at the same 
season, inundations, which place it in the same deplorable condition that 
we have shown, thus powerfully contributing to the notorious unhealth- 
iness of the town. Finally, onthe S. and S. E. there are still, though in 
smaller proportions, places at times inundated, of rich vegetation, that 
contribute with the others to make Tampico one of the first, if not the 
first, of the palustral foci of our soil. 


CLIMATE AND METEOROLOGY. 


Tampico is situated on the northern extreme of the torrid zone, and in 
that part of the shore called the hot country and characterized by its low 
level, by its sandy and alluvial soil, by its exuberant vegetation, and by 
its extensive lakes and marshes. ‘The year may be divided into two sea- 
sons ; that of the rains and that of the northern winds; the first from May 
to September, and the second from that time to Aprilor May. The first 
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season does not present such marked limits and could well be sub-divided 
into two epochs: one of slight and the other of heavy rains, separated by 
the hottest and dryest months. The season of north winds is always 
more exact; it begins to show itself from September and becomes well 
marked from October to the rainy season. 


WINDS. 


During the winter, part of autumn and spring, the dominating wind 
is N. N. E., preceded by the S. and S. E. winds, with a decided lower- 
ing of the barometer, excessive humidity in the air even to saturation in 
the mornings and nights, and dense fogs from the S. and S. W. In the 
warm season breezes come from the E. and S. E. during the day, W. 
and S. W. land winds at night and early hours of the morning. 


TEMPERATURE. 


Summary of observations of temperature in the year 1891 which gives 
a sufficiently exact idea of the usual temperature : 











SECOND THIRD OF THE |THIRD THIRD OF THE YEAR 
FIrsT THIRD OF THE YEAR 


di ; t ; YEAR (medium tem- (medium temperatures ; end 
(me oF eth at a ? peratures; Season of of rains and commencement 
ee iy kee Ts heat and rain). of north winds). 
Me- Maxi- Min- Me- Max- Min- Me- Max- Min- 
dium. mum. imum. | dium. | imum. | imum. | dium. imum. imum. 
20.9 24.5 17.4 27.0 30.6 24.1 22.6 26.7 19.2 


Absolute maximum of the year: 33.3 (July). 
Maximum: 7.7 (November). 


GENERAL AND PALUSTRAL MORTALITY. 
Population, according to the last census, 8,046 inhabitants; today, 


owing to the railways and the work of the canalization of the bar, it prob- 
ably reaches 9,000, so that on this number are based our calculations. 


Year 1890. 
Deaths in all the year, 460 
Do by railway accidents, wounds, etc., 20 
Annual mortality per 1,000, 47.1 


Deaths from paludous fevers, 150 
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Year 18091. 
Deaths in the whole year, 7 623 
Do by railway accidents, wounds, etc., 22 
Annual mortality per 1,000, 66.7 
Deaths from paludous fevers, 212 
Mortality per 1,000, 23.5 


The noticeable increase in the number of deaths compared with pre- 
vious years is due to the epidemic of influenza in May, and also to the 
floating population for reasons indicated. 


TABLE 


Showing the principal causes of deaths that took place in 1891. 
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Such a high rate of mortality occasioned by malaria is observed prin- 
cipally in infancy, from the ages of three months to two years, owing to 
a predisposition on account of cerebral complications at that age, and to 
the little use of quinine, because the poorer classes have a rooted preju- 
dice against the only specific of paludous fever, which is shared by many 
people of a higher social grade. 


PALUSTRAL MORBIDITY. 


There are no words to express it, nor figures to count it; those who 
have the good fortune to escape the malarial infection are noted excep- 
tions. Sooner or later one must suffer its attacks, until one is acclima- 
tized; it shows itself, however, with more intensity, in recent arrivals, 
especially if they come in numbers, like troops or workmen. 
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Number of Patients from paludous fever entered at the Military 
hospital tn 1887. 


(Zndemic epidemic on the arrival of the rath Battalion.) 


January, . ‘ : ‘ : : : ; : 5 


~ 


February, . : : : : : ; : . 58 
March, ; 4 : ; ; A : : ; 108 
EXPEL.) « : : : ‘ ; : ; . : IL2 
May, . ‘ : : : ; : i ; : 154 
pate. : . : : : j : : » 472 
JED Gan ae e . : : : ‘ : ‘ 536 





August, : ; ; 3 : : : : ‘ 620 

September, . : ; : ; 26 

rtober,%).)°: : ; ' : : ; : 4 35 

November, . ‘ : ; : f : ; : 28 

December, . : s . , : . : : 17 

Total, , : : : : : P usa 
TABLE 


Showing the number of patients from paludous fevers entered at the Civil hospital in 1891. 
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Palustral endemic suffers here, as is the rule in other countries, recru- 
descences in its manifestations, generally estival, taking in such case an 
epidemic character. The first rains of the spring falling on a dry, 
broken soil, are rapidly absorbed, thus preparing the land for the elab- 
oration of the germ; it is, one can say, the necessary watering for the 
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prosperity of the mysterious flower of paludous fevers. The heavy 
showers at the beginning of summer, followed by a tropical temperature 
evaporated by the rains, put the soil in the best condition for the endemic 
epidemic so common in this season. Of the multiple forms affected by 
malaria, the daily zztermzttent fever is the most frequent, showing 
itself with its three different periods; chills, fever, and perspiration, the 
two last constant, and the first, if present, passed over on account of 
being little noticed. 

Tertian fever is seen much more seldom than the above form; it is 
always accompanied by prolonged chills; the stage of perspiration is 
more constant and pronounced, and is considered an indication of 
advanced poisoning, as it shows itself generally in those who, at some 
more or less remote period, have suffered other attacks of malaria. 

Less known still, we only having notes of four cases, is the guartan, 
which, as is well known, is more frequent in temperate or cold climates. 

Besides these regular manifestations, there are the permiczous fevers, 
which, we believe the hcematozoon being the same, are the former 
forms, modified by the conditions of the soil or are individual forms 
according to their development. And it is easy to think so, seeing the 
extreme gravity of paludous fever in early childhood, an access of simple 
intermittent terminating in death, and bearing the character of cerebral 
pernicious meningitis. It is evident that the nervous susceptibility 
usual at that tender age, has been the cause of such malignity; and we 
believe the same in serious cases of adults, always depending on the soil 
where the germ was sown, thus corroborating once more the true axiom 
of Peter, ‘‘chacun fact sa maladie a sa facon.” Of all these perni- 
cious manifestations, the first, from its frequency, is the cerebral with 
apoplectic ictus and all the symptomatical accompaniment of a very 
intense congestion. More rare are the delérious, the coleric, the algid, 
and the dzaphoretic, and they do not offer any symptom that is not 
already known or that merits any special notice. 

In the acute forms, sudden in their appearance and of short duration, 
we find the extreme group of the Jseudo-continual and palustral remzt- 
tent; we will not insist on the hybrid remittent or malarial typhus 
which lasts two or three weeks, and is not influenced by quinine; a 
form not very common and sometimes ceding to balneotherapy. 

Remittent, or rather pseudo-continual that we most frequently meet 
with, is coz¢tzzual of three to five days, an ephemeral species peculiar to 
temperate climates, which would be clinically difficult to classify, if it 
were not for two characters of supreme importance: the presence of 
heematozoon and the relapse under the form of free intermittent. We 
do not advise the use of quinine, which does not affect the ephemeral, 
and leaves in the mind the doubt whether the fever we are curing would 
be cured zz spite of the quinine, it being an ephemeral fever. 

The remittent that after the latter is most commonly observed, is the 
one of seven days, with the sole symptom of hypersthenia, sometimes, but 
not constantly, a splenic pain, vomiting, and cephalalgy. And the same 
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remittent fever of two or three weeks, without indications of localization, 
and characterized only by the return of the fever. Quinine in all these 
prolonged pyrexias does not show itself the heroic remedy as in all other 
forms ; its administration continued as far as to produce quininism does 
not appear to arrest the progress of the illness, although it has a favorable 
influence in the final result, as we have observed on seeing these fevers 
badly treated or neglected. 

The bilious remtttent with the jaundice that accompanies it, and with 
the characteristic defervescence after the first day, is less common, 
showing itself with persistent bilious vomiting, and rather under the form 
of a gastric febril affection. 


LARVAL FEVERS. 


Proligerous manifestations with little or no febrile reaction in mild 
forms, are truly hypertonic in serious cases. 


NEURALGIC FEVERS. 


The most common above all is the supra-orbital. Sometimes it follows 
a simple intermittent or precedes it, accompanied then by a light febrile 
ascension and sediment in the urine ; it cedes admirably to quinine in con- 
nection with morphine. 


CONGESTIVE FEVERS. 


Fluxions of the mucoses: coryza, pharyngitis, conjunctivitis. A type 
of these forms is the phlyctenular intermittent conjunctcvitis as a most 
notable case that we have observed: ardor and intense injection of the 
conjunctival zone where the phlycteena forms: spontaneous and gradual 
disappearance of all the symptoms with the same rapidity with which 
they appeared. 

PNEUMONIC FEVERS. 


Does intermittent pneumonia really exist? ‘Tartenson considers pneu- 
monia always of palustral origin; showing itself, according to him, by 
the increased mortality, which is attributed to pneumonia, a mild illness ( ?) 
more likely due to larval pneumonic fever, as is besides proved by the 
efficacy of quinine in serious cases. Such an idea makes one at once 
believe that larval pneumonic fever shows itself like a palustral manifesta- 
tion even more dangerous than the pernicious forms, in places where 
these are unknown and which are not propitious to the growth of malaria. 

We believe for our part, that the palustral pneumonia has no separate 
existence like common pneumonia, which is an infectious and epidemic 
disease of determined duration, being rather an zztermzttent fever with 
pulmonary mantfestations, as it could have been cerebral or intestinal ; 
it is an intermittent fever associated with ‘‘ an organic determination that it 
has under its dependence” (Jaccond), or ‘‘ an intermittent fever accompa- 
nied by pneumonic” (Grasset). As to the pneumonia of those affected of 
palustral cachexy it does not give room for discussion ; it is ephemeral 
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pneumonia well developed in worn out constitutions, which offer well 
prepared ground for the growth of the pathogenic germ. 


PALUSTRAL CACHEXY. 


Among the lowest classes where, united to deplorable conditions of life, 
there is an invincible repugnance to quinine, and it is not strange that 
palustral poisoning should reach to its last point: ancemia, cedema, diar- 
rhoea, and enormous splenic inflations. 

Chronic diarrhcea or palustral enteritis is the most frequent cause of 
death among these unfortunates; it is common to find in the corpse, 
beside intestinal splenic wounds, cirrhotic degeneracies of the liver and 
kidneys. 

Palustral aneemia, without splenic hypertrophy characterized by the 
pigmentosus color of the skin, by the apathy, physical as well as intel- 
lectual, and by a badly characterized union of symptoms, presented with 
intermittent and precursors very often of an open manifestation, it can be 
seen in the greater number of the inhabitants, and constitutes latent pad- 
ulous fever, the most general form of palustral poisoning. 


XVI. 


THE COLLECTION, REMOVAL, AND DISPOSAL OF GAR- 
BAGE AND DEAD ANIMALS AT ST. PAUL, 
MINNESOTA, U.S.A. 


By HENRY F. HOYT, M.D., 


COMMISSIONER OF HEALTH. 


GENTLEMEN AND Lapizs: I believe it is sometimes customary, in 
commencing a paper of this kind, to announce that the subject under 
consideration is the most important one in the entire range of sanitary 
science. While I shall omit the ‘‘ customary,” I must confess that dur- 
ing the period of over six years of active, practicable, sanitary work as 
executive officer in the department of health in the city, I have the honor 
to represent that the one bugbear, the nightmare of the health officer’s 
dream, the most vexatious, irrepressible, apparently never-to-be-over- 
come or settled problem, was that which adorns the title page of this 
manuscript,—‘‘ The Garbage Question.” All things, however, must 
come to an end, and our natural persistency, obstinacy, and perseverance 
have at last been at least temporarily rewarded, and I shall take great pleas- 
ure in describing to you as plainly and briefly as possible the details of the 
system now in operation in our city, which is the result of a number of 
years of investigation, experimentation, and toil in this special direction. 
Not that I have anything new or novel to offer, but more that I may get 
the benefit of your criticism and suggestions during the discussion that I 
hope may follow the reading of this paper, is my apology for its pre- 
sentation. 


COLLECTION OF THE GARBAGE. 


In about one quarter of the area of the city, the most populous por- 
tion, the collections are made daily between the hours of midnight and 
nine o’clock a.m. The remainder of the city is provided with a tri- 
weekly service, at any hour that suits the. convenience of the contractor. 
The entire work of collection , removal, and disposal is done by contract 
by one company. The people are required by law to provide suitable 
and proper receptacles for their garbage, which must not be too large 
for convenient handling, must be made of either hard wood or some 
metal (preferably galvanized iron), must be tightly covered, cleansed 
and disinfected at regular intervals, and must be placed or kept at a 
point on the premises most accessible to the scavenger. The law also 
provides as to what shall constitute garbage. No ashes, sticks, stones, 
etc., are allowed to be put in with the animal or vegetable matter, the 
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one exception being tin cans. For persons violating the provisions of 
this ordinance the penalty of a fine is provided. The garbage is emptied 
from the receptacles by the scavenger into hard-wood casks of a capac- 
ity of about forty-five gallons. Five or six of these constitute a one- 
horse load, and in the districts where the double teams are used ten to 
twelve are carried. ‘These casks are provided with hard-wood covers 
by which the casks, when filled, can be hermetically sealed by means of 
an iron rod attached to the bottom of the cask, extending up the center 
through the lid, and being provided at the top with a powerful hand- 
screw. ‘These casks, when filled, are carried to a convenient location, 
loaded into box cars, transported into the country some fifteen or twenty 
miles, there unloaded, and the contents put through a system of reduc- 
tion that converts them into a fertilizing material. The casks are then 
thoroughly cleansed and returned to the city for another load, the entire 
system, from the time the casks are filled at the homes in the city till 
they are emptied twenty miles away, being absolutely free from unpleas- 
ant odors or anything that could be construed into a nuisance. 


DEAD ANIMALS. 


These are collected in a kind of covered wagon constructed for that 
purpose, conveyed to the train, transported to the same location as the 
garbage, and there rendered into tallow, fertilizers, etc. The company 
doing this work have selected a very barren piece of land for their 
works, and are expecting in the course of time to have it blossoming 
like a rose. 


THE DISPOSAL OF GARBAGE. 


Some of you may wonder why we ship all this material twenty miles 
into the country. I will try to explain. During the past six years I 
have read many reports and descriptions of many different systems for 
the disposal of this refuse material; travelled many miles; personally 
examined, tested, and inspected many plants, crematories, and systems 
relating to the subject; have listened to a number of long, learned, and 
interesting papers, as have members of my patient audience, upon the 
same subject, that have been presented to this honorable association at 
various times, nearly all of them endorsing one system or another as 
being almost perfect for the purpose intended, a system that could be 
operated in the heart of any city at any time without being a nuisance. 
In fact, from some of the descriptions one could almost imagine that he 
would gladly pay a bonus to be allowed to erect a home in close proxim- 
ity to one of these garbage plants, so flowery and free from nuisance, and 
such adjuncts to health are they. Gentlemen, did any of you ever under- 
take to run one of these garbage perfume manufactories in the heart of a 
city? I have, and dismally failed. If any of my audience have suc- 
ceeded in accomplishing successfully, without strong opposition, the 
maintenance of a garbage crematory or reduction plant in a populous 
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neighbérhood, I will be under lasting obligations if they will inform me 
how it can be done. 

It is wy candid and honest opinion that there ave one or two systems 
that are nearly all that is claimed for them. Yet I would earnestly 
advise that while you may claim for them everything in sight, if you are 
thinking of locating one in your respective location, go just a little way 
out of town with it. Why is this? My experience has taught me to 
believe that the nomenclature is wrong. You attach the word ‘ Gar- 
bage ” to a bran new, empty, covered wagon, allow it to stand on a street 
in a thickly populated district, and I firmly believe that in a very short 
time a large per cent. of the adjacent populace would be under medical 
treatment or threatened with some dreadful pestilential disease, the air 
would be full of petitions to the health department, injunctions, threats, 
etc. This is not overdrawn, for I have witnessed just such an absurd 
performance as I have described. So, until the names can be changed, 
dispose of your garbage and refuse material on the outside. | 


COST OF THIS WORK. 


The scientific sanitary expert, laboring and toiling as he does, devoting 
his life’s work to the noble and unselfish effort of endeavoring to improve 
the condition and prolong the lives of his fellow-beings, has very little 
opportunity or leisure to pay any attention to the actual cost in dollars 
and cents that the practical application of the result of his studies and 
researches entails. That part is left to the health officer, who, between 
his knowledge of what he could do, and what ought to be done had he 
but the ways and means on the one side, and the often too meagre appro- 
priation that is grudgingly doled out to him by those in power on the 
other, is in a position that is often not enviable. But Iam digressing. 
Our city has a population of 150,000. There are 20,000 houses from 
which garbage is collected, to accomplish which over 350 miles of streets 
have to be traversed. It is estimated that we have 75,000 tons per annum 
of all kinds of refuse. Of this 15,000 tons is refuse and dead animals, 
or about fifty tons per day, estimating 300 working days inthe year. To 
collect, remove, and dispose of all garbage and dead animals from our 
city in the manner I have described costs $1.51-++ per ton, or about 
15£-+ per capita per population per annum, the contractor being paid at 
the rate of $22,700 per annum. The contractor is required to furnish, 
under oath to the department of health, a monthly report that must state 
the name of each street, number of each house, and the number of calls 
made at said house during the month. If he fails to remove the garbage 
after being properly notified, and complaint is left to that effect at the 
department of health, he is fined twenty-five cents for each and every 
such complaint. If one hundred complaints come in, the council have 
the right to cancel the contract should they so desire. The entire work 
is under the direct orders, control, and supervision of the department of 
health. | 
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DRINKING WATERS FROM THE CITY OF CHILPANCINGO 
AND HYGIENIC RULES FOR USING THEM. 


By Dr. LEOPOLD VIRAMONTES. 


GENTLEMEN: The small work which I have to-day the honor of pre- 
senting to such an illustrious body I have divided into three parts: the 
first treats of drinking waters in general, the second of the drinking 
waters of the city of Chilpancingo, and the third of the hygienic use of 
the said waters. 

In the first part, as also in the third, you will find ideas well known 
to all of you, for I do not present any novelty in: my dissertation, my 
only object in submitting this work to your approbation being that, once 
accepted by such an assembly, it can be distributed among the inhabi- 
tants of the city of Chilpancingo, to serve them as a guide or instructor ; 
that they may have within their reach the most necessary data for the 
knowledge of the waters that they use daily; that they may know to 
which of these they ought to give preference, and the means at their 
disposal for purifying them. Having given this indispensable notice, I 
enter on my subject. 


a 
DRINKING WATERS IN GENERAL. 


Water is the most scattered element in nature, its composition being 
the same from whatever place it springs. It is formed of oxygen and 
hydrogen, always in the same proportion, viz., 2 volumes of hydrogen 
to 1 of oxygen. 

In its solid state it is ice or snow; in its liquid state it covers three 
quarters of the surface of the globe, forming the oceans, seas, lakes, 
rivers, brooks, etc., and in the state of steam it forms part of the atmos- 
phere, and when taking a particular form called the nebulousness, it 
constitutes the clouds. The waters which come from rain, springs, 
rivers, streams, etc., have in solution or in suspension some of the 
elements that constitute the soil through which these waters pass. These 
matters are infinitely varied, but those most commonly found are car- 
bonate and sulphate of calcium, chlorate of sodium, salts of magnesia, 
something of silica, and also very small quantities of iodine and of phos- 
phates. Organic matters are also found, especially in still water, like 
marshes. 


DRINKING WATERS OF CHILPANCINGO. IIg 


These waters also contain a sufficient quantity of air and carbonic 
acid, this last gas being that which maintains in solution the alkaline 
carbonates in the state of bi-carbonates. 

Water to be drinkable ought to unite the following conditions: It 
must be clear, without odor, light, of a fresh and agreeable taste, able to 
dissolve soap without making grumes, to cook vegetables without hard- 
ening them, to have in dissolution a sufficient quantity of air and of car- 
bonic acid, as also of mineral matters, and it ought not to contain organic 
matter. These last conditions can be proved by means of heat, for if 
the water contains sufficient air, it is hardly warm when it gives out 
gases, and if it evaporates completely, it will leave a residue formed by 
fixed matters, which, if it presents a black color, proves it to contain 
organic matter. Neither the color nor the taste nor the smell, and often 
not even a chemical analysis, are enough to distinguish good water from 
bad. For this the best proof we can take is the living being, for when 
animals and vegetation of superior organization can live on certain water, 
we have the certainty that this water is healthy; but if, on the contrary, 
the said beings die, it is because the water is infected. For example, 
when water changes, the fish it contains rise to the surface and die. 

With vegetables the same test can be made, for the existence of some, 
such as the water-cress, shows the good condition of the water, whereas 
the presence of others, such as the sweet-water wrack (alga), proves its 
bad sanitary condition. 

The waters which contain sulphate of calcium are called selenytous 
ones: they do not cook vegetables well and are difficult to digest, and 
consequently irritate the digestive organs. 

Bi-carbonate of calcium, on the contrary, makes the water more agree- 
able and easier to digest, and as this salt decomposes in the stomach 
the carbonic acid is free and stimulates the walls of the said organ, and 
the lime supplies the elements for the growth and vigor of the bones of 
the skeleton. 


Te 
DRINKING WATERS OF THE CITY OF CHILPANCINGO. 


Many are the springs which surround the city of Chilpancingo, and 
on every side they are seen to flow, now from the bed of some stream, 
now from under a rock, or even the surface of the ground—all from 
different heights, and many of them losing themselves after a short space, 
to spring out again a few metres further on. 

The principal of these springs are the following: ‘*‘ La Nuez,” to the 
east of the town and 1,000 metres distant from the principal square ; 
‘‘ La Virgen,” to the south-east and at 3,500 metres; ‘‘Atonzahuilco,”’ 
to the east and at 2,500 metres: ‘* Las Alcantarillas,” at 4,000 metres ; 
‘*Atlitenco,” which unites with ‘‘ Jalagtiacingo” at a short distance, to 
the north-east at 1,000 metres; ‘‘ El] Caracol,” to the north-east at 700 
metres. There area few other springs, like ‘‘Ahuehuete,” or ‘* Sabino,”’ 
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‘¢Los Ahuejotes,” ‘* Los Ameles,” and others, but they are of little 
importance. 

Up to now, only the waters of ‘‘ La Nuez” are conducted to the centre 
of the city by two pipes. one of iron and the other of masonry, both run- 
ning in a parallel direction to two public fountains situated in the prin- 
cipal square. From the main pipes there are branches, which conduct 
the water to private houses and to four more fountains, one situated in 
the central square, another in the ‘‘ Chapitel,” and two in the ‘** Bravo”’ 
garden. 

The quantity of water given by the springs of the ‘* Nuez ” is sufficient 
for the requirements of the town, but more than half that reaches the 
city is wasted for want of a proper system of locks. The distribution, 
on the other hand, is deficient, for only 35 houses receive water by pipes, 
and though the population is small (6,500 inhabitants), one can see at 
once that a great number of houses are without this advantage, and the 
residents have to make use of the wells existing in the interior of their 
habitations, or of the public fountains, which are at a great distance 
from many of them. 

As the city does not possess a laboratory wherein to make chemical 
analysis of substances, I have only been able to make qualified analyses 
of many of these waters, obtaining the following results : 


Springs of ** La Nuez,”—Qualified Analysis. 


1. With lime water it gives a white precipitate, which indicates the 
presence of carbonic acid. 

2. This water boiled and filtered gives, with lime water, a white pre- 
cipitate that indicates the presence of magnesia. 

3. The natural water with oxalate of ammonium gives a light white 
precipitate that indicates the presence of salts of calcium. 

4. With chlorate of barium, acidulating the water with chloridic 
acid, it gives a decidedly opaline color, indicating the presence of sul- 
phates. | 

5. Acidulating this water with nitric acid, it gives a white precipitate 
with nitrate of silver, soluble in ammonium, indicating chlorates. 

With the waters of ‘‘Atonzahuilco” and ‘‘Alcantarillas”’ I obtained 
the same results, but the analysis of ‘‘ Jalagiiacingo” gave me the fol- 
lowing results : 


Springs of * Falaguacingo” and ‘‘ Atlitenco.”—Qualified Analysis. 


1. With lime water they gave a precipitate that indicated the presence 
of carbonic acid. 

2. With oxalate of ammonium they gave an abundant precipitate, indi- 
cating the presence of calcium salts. 

3. The water boiled and filtered, with lime water gave a light white 
precipitate, showing it contained magnesia. 


ee 
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4. These waters, without being boiled or filtered, but acidulated with 
nitric acid, gave a light precipitate with nitrate of silver, soluble in am- 
monium, indicating the presence of chlorates. 

5. With chlorate of barium, and acidulated with chloridic acid, it did 
not give any precipitate. 

This same result was given by the analysis of the springs of ‘* La 
Virgen,” ‘* Tlacolotlan,” and ‘‘ El Caracol,” by which can be seen that 
the waters of the first analysis contain sulphates, the sulphate of calcium 
predominating, for they have all the character of selenitic waters; and 
the waters of the second analysis contain carbonates, particularly car- 
bonate of calcium, making these waters preferable to the first for the use 
of the town. Many of the inhabitants even now send to these springs 
for their drinking water, for that taken from the public fountains often 
deranges the digestive functions. But of these springs those preferred 
are the nearest, like ‘‘Atlitenco” and *¢ Jalagiiacinco,” which, joined to 
their excellent quality, have the advantage of good ground for laying 
pipes which could conduct the water to the square of ‘* Chapitel.” 

The pipes from the *‘ Nuez” could still be left, for besides being bene- 
ficial to some persons on account of special circumstances connected with 
their digestive organs, these waters can be purified by using means of 
which we will speak when treating of hygienic rules. 

In this way there would be sufficient water to supply the town, and 
the inhabitants will have the opportunity of choosing the water that best 
suits their digestive functions. 

The conduit of water, once established,—and I take the liberty of rec- 
ommending this as indispensable,—should be of iron ; the one of masonry 
now existing ought to be destroyed, this system bringing bad results to 
the hygiene of towns. 

There are also in the city a great number of wells, which are used by 
the inhabitants because the public fountains do not suffice, but when the 
town is supplied from the springs in the manner we have indicated, the 
said wells should be filled up, as well as precautions taken that the peo- 
ple should not drink water from the holes or pools on the banks of the 
river ‘‘ Huacapa,” for the use of this water is dangerous to the health. 

With the object of making better known the classes of water that can 
be found in the locality, I give here an idea of the composition of the 
ground, which consists principally of sulphate of calcium, granite rocks, 
marble, gneiss in extensive beds, yellow earth of oxide of iron and per- 
oxide of manganese, carbonate of calcium, and vegetable earth. 


III. 
HYGIENIC RULES. 
Having given the conditions necessary for water to be drinkable, we 


will occupy ourselves with its origin, its distribution, and its purifica- 
tion. The waters which come from tanks, lakes, and pools are not 
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drinkable, because they are charged with organic matter in decomposi- 
tion, and, besides having a bad taste, they produce inflammation of the 
digestive organs. Before using these waters it is necessary to filter them, 
and then agitate them that they may mix with the air, adding to them a 
small quantity of bicarbonate of sodium or kitchen salt; or it will be 
sufficient to boil the water and add the salt. 

Rain water is pure, but it must be caught before reaching the ground, 
and the first rain must not be used, as it contains organic matter. Water 
obtained from melting ice must not be used, because it is wanting in 
salts and has not mixed with air. 

The waters from wells vary in character according to the soil they 
pass through, but their use ought to be avoided because they generally 
mix with substances which dirty them and make them dangerous, owing 
to the filtrations received. 

The waters from tanks are generally charged with organic matter, 
and also contain calcareous salts, proceeding from the walls of the depos- 
itories, so that before using them it is necessary to boil them. 

The waters from artesian wells ought to be made cold and mixed with 
air in the fountains destined to receive them. 

The waters from rivers, streams, and even those that run in channels, 
ought to be avoided, for they are polluted with the impure water used 
in domestic duties and industrial establishments. 

The water of deep rivers, but especially that from springs, is the one 
that ought to be preferred before any other for the uses of life, because 
it unites all the best conditions for public health. 

As to the distribution of water, we will only say that it ought to be 
conducted to the public fountains and houses by means of pipes, which 
ought to be of iron, and care ought to be taken that the fountains and 
deposits where it is received should be constantly cleaned, so that no 
organic matter or calcareous substances can accumulate and make it 
unhealthy. 

To conclude, we will speak of the purzfication of water, a most im- 
portant topic in this study, because it depends on purification whether 
we can use water without danger to one’s health. 

Water requires constant analysis and especial, though simple, treat- 
ment for us to drink it without risk. This is the vital problem which 
is now engrossing the attention of many cities in Europe, particularly of 
those who drink river water. 

The sanitary police take care that meat, fruit, wine, and all other 
nourishing substances should be wholesome and good, and punish those 
who sell them in bad condition, but the same police give themselves 
no trouble about water, which is the substance most consumed. And 
water, particularly that of rivers passing through cities and towns, is 
the surest medium of fevers, cholera, and of thousands of infectious 
diseases. 

The scientific chronicler, Henri de Parville, says that not long since 
he analyzed various quantities of water from that used by the public in 
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Paris, and found colonies of thousands of live germs, microbes, and their 
companions of the invisible world. 

Even the custom of taking drinks cooled by pieces of ice can be hurt- 
ful, because a block of crystalline ice, pure and beautiful in appearance, 
may contain the same infectious matter as the water from the river or 
well from which it was made. 

What can be done so that water may be used without any danger? 
Purify it. 

The purification of water can be obtained by means of reZose, in order 
that the suspended matter—heavier than water—should be deposited at 
the bottom of the vessels containing it, or through a porous substance, 
detaining the matter that the liquid may contain in suspension. 

To-day the filters of Pasteur, simple, economical, and convenient, 
are known and used abroad, and even in our country are becoming gen- 
eral. Inthe barracks and colleges of France they are used successfully, 
cases of illness among the numerous residents being less frequent. 

Would that among us this preservative contrivance became more 
common: it should be a powerful auxiliary to hygiene. The authori- 
ties should bear in mind that an urgent means of preserving the health 
in towns, for obtaining abundance of water and its purification, is the 
planting of trees, commencing around the springs, to obtain in this way 
the re-population of the woods. The vegetation that in other times de- 
scended from the neighboring mountains into the city of Chilpancingo, 
till then covering with its luxuriance the roofs of the houses, has been 
retiring, and is now at a great distance from the town, owing to the 
felling of trees. For this re-population of the woods, trees ought to be 
chosen like the ash, Fraxinus pubescens, and the schinus molle, a Peru- 
vian tree, which have thick foliage, and are not attacked by insects, 
having also the advantage of being propagated by seed and slips. 


CONCLUSION. 


1. The waters of the springs of ‘‘ La Virgen,” ‘‘Atlitenco,” and ‘ Ja- 
lagiiacingo” are those which unite the best conditions for the use of a 
town, the last two to be preferred for their waters to be conducted into 
the centre of the town, the two in reality being only one. 

2. Of the two conduit pipes now existing, the one of masonry ought 
to be destroyed, keeping the iron one, for though the water it conducts 
is charged with sulphate of calcium, it nevertheless is of great service 
to the town. 

3. The re-population of the woods should be proceeded with at once, 
for it is now a scientific principle that trees preserve the regularity of 
rain and maintain the flowing of drinking water. 

4. Wells ought to be filled up, particularly those of little depth, whose 
waters are bad for health. 

5. Public fountains ought to be conveniently substituted, in order to 
avoid wasting and contaminating the water. 
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6. A laboratory ought to be established for chemical, microscopic, 
and hydrotimetric analysis, so that the authorities and the public may 
be informed whether the water that is used in the town for domestic 
purposes is really drinkable, or contains elements hurtful to the public 
health. 

This is what we can now condense in these notes, which, doubtless, 
are insufficient for the object to which they are dedicated; but, on one 
side our intellectual faculties, and, on the other, having to comply with 
the regulations of this Association in its seventh article, oblige us to 
measure our time and give to this humble work narrower limits than we 
would desire. 


XVIII. 


IN COUNTRIES UNDER A FEDERAL REGIMEN, CAN AND 
SHOULD THE UNION EXERCISE ANY INTERVEN- 
TION ON SANITARY MATTERS? IN WHICH 
CASES AND HOW FAR, CAN THIS IN- 
TERVENTION BE EXERCISED? 


By JOSE M. GAMBOA, Esa. 


GENTLEMEN, MEMBERS OF THE ConcrEss: The thesis that for rea- 
sons that I do not think necessary to refer to has been entrusted to my 
insufficiency, requires as preliminary a clear definition of what is under- 
stood by federal regimen. As to this point, nothing is so plain, so 
clear, or more compendious than the doctrine laid down by Wheaton in 
chapters 20, 21, and 22, volume the second of his work, where he 
teaches,— 


The sovereign states bound by a federal compact form by their union or a system of 
confederate states properly called so, or a supreme federal government which is called a 
composite state. 

Under the first system that can be considered as analogous to a treaty of alliance equal 
between two sovereign powers, each state is bound to the observance of those measures 
adopted in common and in accordance with the federal compact, maintaining, however, 
their sovereignty with the restrictions that have been agreed upon. The decisions of 
general interest agreed upon by the federal body are not enforced as laws, nor are they 
executed in each separate state, but by the action of the local government of the same, 
that adopts and decrees them in virtue of their own authority. The consequence of this 
is that each confederate or particular state and the federal body, in that appertaining to 
affairs of common interests, can be assimilated within the sphere of their attributions to 
the distinct diplomatic intercourse with other nations. 


In the second case, the federal government created by the union’s compact is sovereign 
and supreme in the sphere of its attributions, and this government not only acts on the 
state members of the confederation, but also directly on the citizens. The separate sov- 
ereignty of each state is essentially altered by the power that is attributed to the federal 
authority, and by the restrictions that are imposed on the sovereignty of each member of 
the league. The composite state that is the result of this league is otherwise a single 
sovereign power. 


The 4oth article of our political Constitution, dated February the 5th, 
1857, says: 


It is the will of the Mexican people to constitute themselves in a federal representa- 
tive democracy, formed by free and sovereign states, in all that concerns their interior 
regimen, but united in a Federation established in accordance with the principles of this 
fundamental law. 
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It is, then, unquestionable that the Mexican Republic is organized 
within the federal regimen to which this thesis alludes, but as in this 
country, as in all others in the world, in the first half of the present cen- 
tury, hygiene had not reached the degree of advancement and precision 
that is to be observed in our days, it would be useless to search among 
our laws for texts referring especially to faculties granted either to the 
federal or local powers on subjects relating to hygiene of sanitary meas- 
ures; it is not till 1870 that we can find in fundamental laws, such as 
the constitution of nations, any precepts concerning sanitary questions. 

Does this mean that the federal or local powers have no attributions on 
sanitary measures? 

Certainly not so; for if it is true that within the last few years it has 
not had the character of a science (more so since the interesting studies 
on bacteriology), hygiene can be called to a certain extent a deductive 
science (as it has embraced within determined principles the main part 
of its scope of observation, and consequently we do not need to make an 
experiment for each particular case) from the remotest time and in an 
empiric manner hygienic questions were not unknown. 

It is not contemplated in this essay to enter into learned disquisitions 
as to sanitary measures tending by means of isolation to prevent conta- 
gion in certain diseases, but all those who are engaged in the study of 
this science, and even those who are but slightly acquainted with it, 
must know that in the Middle Ages they adopted certain dispositions 
relating to the pest and analogous maladies. 

But that if in former constitutional laws, I repeat, we cannot find any 
conclusive disposition regarding this subject, it is enough that in gen- 
eral juridical terms even the attributions and conditions of the federal 
and local powers are defined, for instance: as a direct and necessary 
consequence of obligations, we can logically agree on the power entrusted 
to them for the fulfilment of the social duty of adopting measures not 
only for the improvement of the present races but also of the future ones. 

Reasoning thus, and especially as regards the Republic of Mexico, 
there can be no doubt that the first question proposed in this thesis has 
to be resolved in an affirmative sense. 

What are in truth the characteristics of the federal regimen? That in 
all that affects any question with foreign countries the component entities 
of the Federation disappear, and that it, or, in other terms, the Union, is 
the one that represents the international sovereignty ; and it cannot be 
disputed that international sovereignty has not much to do with sanitary 
questions, as in many cases there arise questions that are bound with the 
essentially mercantile intercourse with sovereign countries, the ones with 
the others; it is an unavoidable consequence that the Union can and 
must intervene in sanitary affairs. 

The main foundation of this consequence is pointing to the second 
question of this thesis, that the first necessary case of intervention by the 
Union in this kind of affairs is always when it refers to the relations of 
one country with foreign ones. But undoubtedly this is not the only 
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case when the Union must intervene; her intervention also must extend 
to all those cases that relate to the intercourse of one state or federal 
entities with the other states of the Union. 

Undoubtedly our interior legislation has embraced with all the pre- 
cision to be wished for the powers that federations have in this affair. 
On the 18th of December, 1890, congress authorized the executive to 
publish a Sanitary Code, providing that it should be binding in the dis- 
trict and federal territories as to the matters referring to said localities, 
and in all the Republic upon those relating to sanitary questions that 
affect maritime and frontier ports, as to the intercourse of the Federation 
with foreign countries, or with the states, or among them, and, finally, 
on all those subjects that bear on general interests. In my opinion, this 
decree is the clearest and precisest answer that can be given to the sec- 
ond point of the thesis ; and the Sanitary Code of the 15th of July, 189r, 
strictly bound to the decree of the 18th of November, the compendium 
of which is perfectly formulated in the two expositive communications 
of the secretary of the interior attached to the code, and in which are the 
following statements : 


In the first volume, federal sanitation is referred to, establishing the prescriptions 
relating to ports and frontiers, and transmissable contagious diseases from abroad into 
the Republic, or from one state of our Federation to another, and to other subjects of 
general interest, as vaccination and medical statistics throughout the country. 

The federal sanitary administration is exercised by the functionaries and agents referred 
to in the 3d article, the provisions of which established an administrative system with a 
graduated hierarchy clearly defined, which begins with the lowest officials of the several 
commissions of the corporation, and ends with the secretary of the interior, the supe- 
rior Sanitary Council acting in all cases as a consultative and technical board with 
executive faculties. 


The text of the second article of the Sanitary Code cannot be clearer. 
It says: 


Therefore the sanitary administration is divided by the functionaries who form it into 
federal and local administration. 


Concrete cases that have taken place connected with the fears recently 
entertained of an invasion of the cholera at the ports of Campeche and 
Veracruz, has afforded to the council an opportunity to study attentively 
the concurrence of powers between federal and local authorities in the 
above-mentioned ports; and considering that the political constitution 
in article 72, sections 9, 16, and 22, and in articles 4 and 97, dele- 
gates those attributes to the Union, and consequently it can exercise 
them without excluding local authorities from exercising them. ‘The 
remembrance that in our times the liberty of nations is not based on the 
emancipation of the municipalities, and the fact that the general custom- 
house tariff of the Republic opens Mexican ports to the trade of all 
nations, and the special disposition of the war department invariably 
has been to enforce that the police at ports and maritime zones should 
be under the control of the port captains, who are federal authorities. 
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These facts made the sanitary council decide that in all cases of conflict 
on these matters the federal authorities shall always have the prepon- 
derance over the state authorities; more so when the last mentioned 
could not legislate (and they could not do it without diminishing the 
essence of the federal regimen and without introducing a variety of pos- 
itive, intolerable dispositions) in affairs connected with the intercourse 
of the Republic as to other nations. The Superior Sanitary Council, 
therefore, following the well known doctrines laid down by Kent as to 
concurrent jurisdiction, has inferred that all dispositions dictated on this 
subject by the states of the Federation are repealed from the date that the 
Union issues a disposition about the same matter. 

Reasoning: The cases referred to in the second question of the thesis 
are those embraced in the first book of the Mexican Sanitary Code. The 
Union must intervene in maritime sanitation, in frontier sanitation, or in 
the intercourse of the Union with the states, or of those in their inter- 
course the ones with the others, as, for instance, in cases of vaccination, 
of medical statistics throughout the country. The Union, in conformity 
with the dispositions of the sanitary code, must also place its technical 
corps at the disposal of the federal entities whenever they voluntarily 
wish to be counselled by said corps. 

The thesis also asks, How far can the federal intervention reach? 

The answer is very simple. The Union authorities respecting the 
local ones must be limited by the matters strictly within its faculties, as 
have been already detailed ; as soon as those matters have no longer the 
character of an international or general interest, the municipality, or, in 
more general terms, the locality, assumes the supervision of all sanitary 
measures. 

If so far I have only mentioned the resolutions adopted by Mexico, it 
has been, in the first place, because they are in harmony with the teach- 
ings of so learned an author as Wheaton is, and, in the second place, 
because they agree in their juridical applications with positive precepts 
of recent constitutions. 

On the European continent there are no federations organized as those 
in America, and, notwithstanding this fact, the German federation, con- 
stituted on the 16th of April, 1871, declares in section 1, that the affairs 
common to the empire are legislation on custom-houses, on commerce, 
taxes, navigation of waters common to several states, and all police 
regulations referring to medicine and veterinary. The constitution of 
the Swiss federation, which is a much more recent one (29th of May, 
1874), declares that it is the duty of the confederacy to issue legislative 
dispositions referring to labor of children in factories, length of working 
hours for grown-up persons, protection of workmen’s lives against insalu- 
brious and dangerous industries, and on all sanitary police affairs con- 
nected with epidemics and epizootia that threaten any general danger. 

Truly a more interesting example could not be given of positive dis- 
positions in conformity with the logical deductions that have been 
reached in the former pages of this study. The American constitution, 
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of a date much anterior to ours, has no particular specifications on sani- 
tary affairs; but sections 3, 7, and 17 of its 18th chapter evidently were 
the source of the section that I have already quoted of the 72d article of 
our political constitution, and undoubtedly authorize the neighboring 
nation to issue regulations, emanating from congress, analagous to our 
sanitary code, as also to carry on international sanitary agreements with 
foreign countries, the benefit of which is manifest, as it does away with 
the many difficulties that are of every-day occurrence in regard to quar- 
antines imposed by the states of the American Union on citizens of other 
countries without the federal government having previously agreed to 
them, and even without its knowledge. 

The legality of these sanitary measures decreed by the states of the 
American Union is unquestionable, while the before mentioned federal 
laws or international conventions are not promulgated ; but that fact in 
no manner weakens the advantages to which I have just referred as to 
the agreement of those international conventions and to the promulga- 
tion of those laws. 

It is to be hoped that the meeting of this sanitary Association, in 
this year and in this Republic, may cause our neighbor to heed the 
enlightened opinion of the members of the congress who have come to 
honor our country, and to fix her attention on the study of this matter, 
and to deduce her conclusions with the equity that she always has given 
proof of. 


XIX. 


TO WHAT AN EXTENT IS THE MEXICAN TYPHUS A 
COMMUNICABLE DISEASE? 


By Dr. JESUS CHICO, 


Guanajuato, Mexico. 


Among the principal pyrexias which demand the attention of the prac- 
titioner in the Mexican Highlands, the first place is undoubtedly to be 
given to an ailment of the family of the typhus diseases, thought by some 
of our best medical authorities to be wholly different from typhoid fever 
and from the Irish typhus, although it has with the latter the most strik- 
ing likeness. Perhaps a brief sketch of its principal clinical features 
will be of some use to those of our distinguished guests who are not yet 
acquainted with it. 

The beginning of the disease is generally rapid,—some hours of dis- 
comfort; a chill, seldom a shivering; a continued fever; violent head- 
ache; often at the second or third day bleeding from the nostrils, mostly 
moderate; at the fourth or fifth are noticed some red spots, like those of 
measles, on the upper part of the belly, the lower part of the chest, and 
the back. These spots spread throughout the body, with the exception 
of.the face, where they are seldom seen. They fade gradually away, 
becoming petechial in some, not infrequent, cases. 

Meanwhile, the temperature increases rapidly, reaching its climax 
in the second day, generally 4o° C., or thereabouts, and decreasing in 
favorable cases from the thirteenth day to the sixteenth, but mostly 
ending at the fourteenth in crisis or in lysis. 

Although there are epidemics in which we notice frequent diarrhea, 
generally speaking there is, rather, constipation, often tenacious. 

The rapid loss of corporeal vigor and the numbness of mental powers 
justify more than amply the name applied to this disease, inasmuch as 
typhus is synonymous with ¢orZor. 

If things are to take a fatal course, we observe frequently signs of 
meningo-encephalic inflammations, bulbar irritation and paralysis, cer- 
vical meningitis. The post-mortem examinations confirm the symp- 
toms noticed intra-vitam as the result of inflammatory processes in the 
brain, bulb, and upper part of the spinal cord. Such cases constitute 
the ataxic, malignant form of the disease. 

The adynamic variety consists chiefly of the cases of adipose degen- 
eracy of the heart, in which, when the fever is over, the patient ends in 
a state of hypothermic collapse, with protracted agony. 
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I think that this short description indicates sufficiently a strong re- 
semblance to the Irish, or exanthematical, typhus. So striking is the 
likeness, that if we read, for instance, the chapter on typhus written by 
Thoinot in the second volume of the comprehensive work now edited 
in Paris under the direction of Charcot and Bouchard, we could easily 
believe it was a description of our typhus and of nothing else. 

So, if I have spoken of the ailment in question as a distinct disease, 
itis on grounds which I fear will not appear scientific enough. Never- 
theless I feel myself bound to explain, and in a certain way to sustain, 
them. 

First, though I may be unfortunate in holding to the discredited 
principle of authority, the magister dixit, I will bring forward the 
opinion of Dr. Miguel F. Jiménez, our old clinical teacher. Those who 
knew him and learned to appreciate the acuteness of his observation, the 
soundness of his judgment, and the vastness of his medical learning, will 
no doubt easily forgive me if I bring forth, if not as an argument at least 
as a strong suspicion of the non-identity of the Irish and the Mexican 
typhus, the fact that so able a man who saw in Europe so many pa- 
tients of the first should endeavor to establish the second as a distinct 
ailment, calling it tabardillo, from a disease of that name which ravaged 
our country under different appellations, that being one of them, and was 
believed by him to be the same as the kind of typhus we generally 
observe. 

Nevertheless, as I have already stated, so strong is the likeness we 
notice between the descriptions of the Irish typhus and the clinical image 
we observe in the patients of our typhus, that I should not have hesitated 
long to believe that our dear teacher had committed one of those errors 
from which no man, however able, is free, when he spoke of the tabar- 
dillo as an independent entity, were it not for a circumstance which 
constitutes the main body of my lecture and of which I am going to 
speak. 


The first which is to be noticed, when reading the paragraphs on 
etiology in a description of the Irish typhus, is the high contagiousness 
universally attributed to that disease. We read, for instance, in Niemeyer 
that if a patient of typhus was brought into one of his wards, the 
occupants of the neighboring beds caught the disease, which spread 
from bed to bed till a proper isolation put an end to its diffusion. 
Fauvel gives, for a single month, the terrible number of 1,235 internal 
cases in the hospitals of Constantinople, the whole number of patients 
being 2,848. 

These figures are eloquent enough, and prove satisfactorily the con- 
tagiousness of the Irish typhus, but with the greatest certainty such is 
not the case with the typhus observed in the Mexican highlands. 

The first circumstance that struck my mind during the period of my 
medical studies was the difference between the above expressed facts 
which I read in the treatises on Irish typhus and what I witnessed every 
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day in the hospital in which I received my clinical instruction from 1872 
to 1876 (Hospital de San Andrés). There, without discrimination, the 
patients of typhus were mingled with patients of every description, and 
nobody blamed that practice, because it never had given rise to internal 
epidemics. So striking was this fact that one of the professors of our 
medical school, Dr. Ignacio Torres, distinguished for the soundness and 
originality of his ideas, not less than for the want of power of expression, 
used to argue against the belief of the contagiousness of our typhus, say- 
ing, ‘‘Our typhus is not contagious, not even with a cloak,” alluding to 
his eternal wearing of a cloak, and meaning that if the germs of the 
disease could be gathered from the vicinity of the patients suffering from 
it, he could not have failed to catch them in the folds of his respectable 
and large covering. 

Notwithstanding that everything I witnessed was leading me to the 
belief that in their respective contagiousness lay the principal difference 
between the Mexican and the Irish typhus, I contrived to stifle my own 
judgment and strove to make myself believe that if the inmates of the 
hospitals did not catch the typhus from their neighbors who had brought 
it to the wards, it was because the repeated epidemics had conferred 
upon the inhabitants of the city of Mexico what the Germans would call 
a Durchsenchungsinmunitat—expressive word, whose exact translation 
I confess myself unable to render. 

In 1876, I arrived in Guanajuato, my native town, where I have since 
stayed, and witnessed as a practitioner the first epidemic of typhus, but, 
to tell the truth, the difficulties attending the beginning of professional 
work prevented me from devoting sufficient attention and thought to 
this matter, and it was not till 1884, in the second epidemic, when, feel- 
ing more at home, the old idea which slumbered in my mind began to 
take strength, and, reflecting that I had in Guanajuato a field particularly 
favorable for observation and study of this question, I purposed to contrib- 
ute in the measure of my powers to the solution of the same, endeavor- 
ing to find out to what an extent the Mexican typhus could be called a 
communicable disease. 


As I have just stated Guanajuato is in uncommonly favorable condi- 
tions for a study of the present subject. The typhus, far from being 
endemic, disappears during protracted intervals, amounting to more than 
two years between two epidemics. In this interval there is no lack of 
sporadic cases, and these give some of the best phenomena for observation. 
Moreover there is among the inhabitants a close relationship, arising out 
of the quiet life of this town, which enables the observers to trace out 
the origin and results of the greater part of the cases. 

Once I had made up my mind to pursue this study, it only remained to 
choose the best method to obtain a solution as accurate as possible. 
With this purpose I began to preserve a written report of all the cases 
in which I could obtain reliable information, in order to have at hand a 
stock of ample material. So, since May, 1884, till October of this very 
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year, I have collected data respecting 432 patients, not only of those who 
called me to be their medical attendant, but also of every patient from 
whose family or physician it was possible to gather information. 

In order to present the data in the best possible way to show the result 
of my inquiry, I put them in the shape of a kind of tabular statement, 
which I have the honor to submit to your attention. 


I 
1. Total number of cases. : : : ‘ ‘ 432 
2. Of these there had been previous communication with 
another case oftyphusin  . : 38 
3. Percentage of patients who had had ich a previous 
communication (round number) : : : 9 
4. Percentage of patients who had had no previous com- 
munication : ; : : . . ° gI 
iL: 
I. Patients with previous communication, . . 38 


WN 


Among these the disease began from one to four ae 


after the communication in ‘ : ah 
3. From four to eight days in : : A : : 3) 
4. From eight to twelve in 8 
5. From twelve to sixteen in 4 ; \ ‘ ° 3 
6. From sixteen to twenty in 2 
7. From twenty to twenty-four in . : : : : I 
$. From twenty-four to twenty-eight in : : ; 5 


In 185 cases, out of the 432 whose data I could gather, it was possible to 
obtain information about the condition of their attendants, respecting the 
communication of the disease. Constant questioning about the state of 
health of these attendants, lasting three months at least after the termina- 
tion of the attended case, enable me to judge this question from an inverse 
point of view ; and, although in the rest of the cases I could not obtain 
information because they were people with whom I had no frequent 
intercourse, I think that the above number (185) representing 43 per 
cent. of the whole sum, permits us to draw conclusions through analogy. 
Well then, persons who attended those patients behaved themselves with 
a self-denial whose heroism nearly amounted to sheer imprudence. 
Without any precaution at all, or with mere nominal care, they handled 
the patients, their linen and furniture, and their dejections. They spent 
many long hours with the patient’s head leaning on their bosoms, caress- 
ing them as usual, and, let it be said in praise of the educated class of 
Guanajuato, among whose members I beheld the largest portion of these 
instances, when they so acted it was under the belief of the possibility of 
the contagion. I shall present the result of this part of my inquiry in 
the following shape: 
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aad, 


1. Average of kinsmen, friends, and servants who 
attended the 185 patients recorded (number 


very near to exactness) . y : : § 
2. Total number for the 185 pater ; ; : 1,480 
3. Persons who, out of these, caught the typhus 

during or after their nursing . : : : 21 
4. Percentage of attendants attacked ; : * I.O41 
5. Percentage of non-attacked attendants : » 98.959 


Let us now consider this question under another aspect: There is a 
remarkable relationship between dwellings and typhus. I do not mean 
the abodes of our poor, low people, where agglomeration, dirt, and bad 
food produce an inextricable entanglement of causes, and it is impossible 
to discern or discuss anything clearly: I mean the houses of people 
who can be called at least well-to-do people, to those dwellings where 
the room formerly occupied by a patient and the chambers near to it are 
thoroughly cleansed, and are either papered anew, or have their walls 
scratched and whitewashed. Perfectly well known in Guanajuato are 
such houses, where we find frequent cases of typhus. Out of them I will 
speak, first of all, of the house which is next to the residence of the 
administrator of the general hospital, where, in the last decade, we have 
noticed at least fifteen cases; the house which is at the corner of Estrella 
lane and Palace row, with six cases in the same period; to the house at 
the foot of the Plazuela de los Carcamanes, now fortunately a heap of 
rubbish, where every family who dwelt in it had among its members a 
case of typhus. Paying attention to that circumstance, I inquired from 
each patient if he knew whether his dwelling had been visited before by 
typhus. As was to be expected, poor people who often change from 
town or at least from suburb, thus losing of sight their acquaintances, 
and who only think of earning a hard livelihood, could not answer any 
questions in the majority of cases. It was not so with well-to-do people 
with whom my inquiry was particularly fruitful, and I found out that of 
the total number (432) sixty-four patients dwelt in houses where formerly 
there had been some patients suffering from typhus. No doubt, that if I 
could have gathered more information, this number would have been 
larger. Such as it is I present it in my last numerical table. 


Vis 
- Total number of cases. 432 
2. Out of these, there dwelt in Bie ae eee Hadnied 
by typhus. : : : ; , ‘ x Od. 
2. Percentage: jas i : . . , ‘ rag ts 


Let me now discuss with the required conciseness the considerations 
that arise out of the presented data. In doing so I shall examine the 
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same objections which I first proposed to myself when I began to reflect 
upon this subject. Perhaps some of them will be of those on which 
some of you would oppose me, in case you deign to pay attention to my 
lecture. 

I. 


The majority of the patients, when being questioned about their having 
had a previous communication with some other patient, answer nega- 
tively. Almost always they impute their ailment to a sudden cooling: 
they claim to have been wet through by the rain, or by water thrown out 
accidentally from some house; sometimes they have gone out without 
precaution from a warm apartment to the cold air, or they have stayed 
long ina draught. Many know not to what to ascribe the cause of the ill- 
ness, and, as the first tabular statement shows, 91 per cent. have been 
taken sick without having seen another patient. Well then, do we not 
deal here with a great number of cases of indirect contagion? This con- 
tagion could have been carried by an intermediate person who might have 
attended a patient, and with whom the new patient might come into con- 
tact unawares? I would say to that, as I said to myself some time ago, 
that, first of all, the families and acquaintances of the physicians should 
be among the most numerous victims if this way of contagion could 
exist. Does this really happen? I address myself to physicians, and I 
am sure that everybody will answer that they have had the misfortune of 
carrying home scarlet-fever, measles, small-pox and other minor ail- 
ments, but not typhus, thank God! The rest are more than sufficient 
ofttimes to make the physician repent of his calling. In the second 
place it would be the most singular thing if the immediate attendants 
were spared by the sickness as a rule, and that those who have only an 
indirect contact with the patients were its preferent victims. 

The physician is rarely attacked. In Guanajuato during a period of 
twenty years, only two have caught it, and that in the midst of an epi- 
demic; while in Prague, during a single epidemic of Irish typhus, 
twenty physicians contracted it, and in the Crimean War, among four 
hundred, fifty-eight died, the number indicating a large number of 
patients. 

II. 


Thirty-eight is the number of cases recorded in which the patients had 
previous contact with typhus. Apart from its etymological meaning, 
is contact contagion? Allow me to discuss this subject as rapidly as 
possible. In the first place, let us consider the twenty-seven cases in 
which the ailment began in the twelve days which followed the com- 
munication with another patient. Out of those cases twenty-one have 
been attacked in houses haunted by typhus; every one of them lived 
with the former patient, partaking of the same air, the same water, and 
identical food. I think these cases are, rather, serial infections, some- 
times even simultaneous. Let us take, for instance, the little epidemic 
circumscribed to the ‘‘ Vecindad de las Animas” (Vecindad is a kind of 
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building for several families, each having apartments of one or more 
rooms called viviendas). On September 14, in the first apartment, a 
woman begins to be indisposed; she is a member of a different family. 
At the first chill she goes to her own home walking by herself; in the 
same apartment two men get sick on the 15th, and a child on the 16th. 
In the meantime, in the other viviendas, and without mutual intercourse, 
four persons are attacked. 

Do these cases indicate contagion or, rather, simultaneous infections? 
If contagion, what becomes of the incubation believed to require nearly 
twelve days? I think there is no exaggeration in asserting that those 
attacked before twelve days have elapsed after the communication are 
the victims of an infection developed more slowly than that of the first 
case, rather than the victims of contagion; and I think that the fact that 
the majority of these cases have fallen in houses frequently visited by 
typhus, stands rather for infection than for contagion. 

There is a balance of eleven cases in which this sickness began more 
than twelve days after the communication. Are they to be considered 
cases of undeniable contagion ? I do not wish to appear extreme in my 
ideas, nor neglectful of the arguments of probability ; but I cannot defend 
myself from the thought that these cases are of infected persons who 
came accidentally into contact with another person previously infected. 
When I reflect that the majority of the patients from whom I have 
gathered information have acquired the ailment without any previous 
communication, I can but think that those who fell after such com- 
munication would have fallen anyhow without it. 


II. 


I shall say only a few words about the statement relating to the 
attendants of the 185 patients recorded in it. First, I am quite sure that 
when I reckon the average number of attendants to be eight, rather than 
overrating, I underestimate that number. Everybody who knows the 
warm heart which is characteristic of the educated class of the people of 
Guanajuato, and their readiness to offer assistance to the families who 
have a patient of typhus among its members, will give me full credit; 
second, it could be believed that there is contradiction in the data I 
present, because in the second tabular statement I speak of 38 attacked 
with previous communication, while in the third I reckon with 21 
attacked attendants. This difference was originated only by the way in 
which I collected my data. 


LY 


Sixty-four are the patients who, according to my inquiry, got the 
typhus in dwellings haunted by this disease. Out of them the majority 
are sporadic cases, which suggest to my mind some reflections, stated 
briefly as follows: When we notice one case of small-pox, scarlet-fever, 
or measles, we notice many more cases immediately afterwards ; the first 
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case we observed was but the beginning of anepidemic. In Guanajuato, 
at least, we never see sporadic cases of the above named diseases, all the 
cases observed being epidemical. In this we know principally the 
eminently contagious character of those ailments. Well then, if our 
typhus had any etiological similarity with them, could we observe 
sporadic cases? The existence of such cases is, for me, one of the more 
important reasons for believing that in the etiology of Mexican typhus, 
infection predominates over contagion. Ifthe latter were predominant, 
every sporadic case would give rise to an epidemic, unless special pre- 
cautions were taken against its diffusion, and such precautions are never 
taken. 


Distinguished guests and dear countrymen, let me finish. Perhaps, 
in contending against an exaggerated idea of the contagiousness of the 
Mexican typhus, I have acted as the well known drunkard who, while 
riding, inclined to the right, and when told to take an erect posture, 
inclined to the left. Ifso, I do not doubt that your illustration will cor- 
rect my ideas. In such a hope, I end here with this proposition : 

The Mexican typhus ts rather infectious than contagious. 


COROLLARY. 


The endeavors of the authorities and private persons must be 
directed to the tmprovement of the sanitary conditions of dwellings 
and towns, rather than spent on the tsolation of patients. 


XX. 


PROPHYLAXIS OF HYDROPHOBIA IN MEXICO. 


By Dr. AUGUSTIN REYES, 
MEMBER OF THE SUPERIOR BOARD OF HEALTH. 


Mexico. 


The distinguished French savant, M. Pasteur, in an article which he 
read before the Academy of Science, of Paris, in the session of February 
25, 1884, after mentioning the various experiments which he had institu- 
ted in order to discover the attenuation of the virus, producing experi- 
mentally divers grades of activity of the same virus and thus obtaining 
the prophylaxis of several illnesses, remarked respecting hydrophobia as 
follows: ‘* Cannot human skill avail itself of the long period of incuba- 
tion of hydrophobia, so as to reach the refractory state of the persons 
bitten in the space of time which occurs before the ses) of hydro- 
phobia show themselves?” 

A short time passed, and the prediction of the illustrious savant was 
confirmed. In fact, in July, 1885, a boy named Josef Meister, aged 9 
years, was presented to him showing many bites received from a mad 
dog. Guided by the confidence he had in his experiments, sure that he 
had found that which he had so eagerly sought for, taking as a principle 
the positive results which he had obtained in his repeated experiments 
on several animals, he did not hesitate to apply to this child, a certain 
victim of this horrible complaint, a treatment that would preserve him 
from the cruel sufferings of hydrophobia. With a firm hand and 
with the faith which that judicious induction belonging to men who 
consecrate their lives to the search of the secrets of science inspires, he 
practised on the child Meister the first prophylactic inoculation for hydro- 
phobia on the 6th of October, 1885, in the presence of Professors Gran- 
cher and Vulpian, and he continued inoculating for ten days or more up 
to the 16th of the same month, having the great satisfaction of seeing his 
conjectures realized and of stating the basis of the prophylaxis of hydro- 
phobia—an extraordinary conquest for which the whole world owes him 
imperishable gratitude. 

Our country, desirous of the advance of science and a constant ad- 
mirer of great deeds, followed with enthusiasm the advances which the 
French genius made in his studies on such a difficult subject, and with 
real interest watched the steps taken by M. Pasteur, until it applauded 
frantically the positive result obtained the inoculation of the child 
Meister. 
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M. Pasteur’s technics for the preventive treatment for hydrophobia be- 
ing known, many nations hastened to institute establishments in which 
the preventive inoculations should be practised. Mexico followed them, 
and taking advantage of the visit, which in July, 1887, he made to 
Europe, the distinguished and wise physician, Dr. Eduardo Licéaga 
successfully brought, on his return in January of the following year, the 
active virus of hydrophobia in the brain of a rabbit preserved in sterile 
glycerine, which he received from the Pasteur institute on the 1tgth day 
of that month. 

With small portions of this brain the first inoculation was made on a 
rabbit of Belgian breed in the Superior Board of Health on February 17, 
1888, the second on the 18th, and the third on the zoth. Thus the first 
inoculation was made here with the brain of a rabbit 29 days after it had 
died of hydrophobia in Paris. 

The result of these first inoculations was satisfactory, as hydrophobia 
was produced in two of the rabbits, the ones that were inoculated on the 
18th and 2oth; the first died on the rst, and the second on the 5th, of 
March. 

From these dead rabbits the medulla was extracted to preserve it and 
portions of the bulb were taken to make fresh inoculations on rabbits, 
rigorously following the technics of M. Pasteur, to constitute the first 
culture of the virus in Mexico. We have arrived to-day (October 
23, 1892) to the 164th proceeding and 1,324 rabbits have been inoculated. 

On April 23, 1888, and before we had completed the series of medul- 
las, because we had not been able to manage so that one rabbit 
would die regularly every day of hydrophobia, a boy was presented to 
our laboratory of bacteriology, named Isidro Delgadillo, twelve years 
old, who had been bitten on the 20th by a dog which was reasonably 
suspected of having hydrophobia, from the particulars given by the pa- 
tient’s father. 

At the request of the latter it was decided to begin the preventive 
treatment, taking advantage of a means to complete the series of medul- 
las of all ages which Dr. Nicholas R. de Arellano, member of the Supe- 
rior Board of Health and of the bacteriology commission, had planned. 
Said proceeding consists of placing in sterilized glycerine contained in a 
a flask with an emery stopper, also sterilized, the medulla of the age 
which it is necessary to preserve, the one which by experience we have 
been able to confirm gives the desired result. 

The first injection was made that same day with portions of medulla 
of twelve days, and the treatment was continued up to the 16th of May, 
having made three successive series of inoculations, the first with medul- 
las of 12, 10, 8, 7, 6, and 5 days, the second with medullas of 10, 9, 8, 
7,6, 5,4, 3, and 2 days, and the third with medullas of 8, 7, 6, 5, 4, 
days. 

We are sure of having prevented the illness of the child Delgadillo be- 
cause up to to-day he has not had the slightest symptom of the disease. 

The first treatment, which I have briefly related, being made, we have 
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gone on making, in the special department of the Superior Board of 
Health designed for such a philanthropic end and founded by the present 
secretary of government, the preventive inoculations for hydrophobia on 
as many persons as have presented themselves to ask for them; the 
greater part of them have been bitten by dogs, some by cats, one by a 
wolf, and another by a coyote. In some cases it has been possible to 
prove experimentally that the animals which caused the wounds had 
hydrophobia, in others it has not been possible because the persons bit- 
ten have come long distances, or because the animal has been killed sev- 
eral days before the bitten ones presented themselves to the Anti-Hydro- 
phobia Institute. 

The generai method which we follow in Mexico for prophylactic treat- 
ment of hydrophobia, is the following: we make the first with three se- 
ries of inoculations, with medulla of 10, 9, 8, 7, 6, 5, 4, 3, and 2 days; 
the second with medullas of 9, 8, 7, 6, 5, 4, 3, and 2 days, and the third 
with medullas of 8, 7, 6, 5, 4, 3, and 2 days, repeating in this last series 
those of 4 and 3 days; the injections are made twice a day, one at 9 
a. m., and the other at 6 p. m., and the treatment lasts fourteen days. 

In the cases in which the wounds are severe, and on the head, on the 
face, or any uncovered part, when more than twenty days have passed 
since the bite, there being knowledge, or a well founded suspicion, that 
the animal which caused the wound had hydrophobia, or else when the 
symptoms of hydrophobia are perceptible on the patient, the treatment 
is modified reducing it to seven days and a half, applying the injections 
four times a day and making use of the fresh and most virulent medullas, 
that is to say, those which are extracted from the vertebral canal of a 
rabbit immediately after death. 

As in the Mexican Institute only one rabbit is inoculated each day, it 
sometimes happens that it is not possible to have a medulla of a given 
age, because not all these rabbits die in the same period of time; this in- 
convenience we have overcome by preserving in glycerine a part of the 
medulla, at the same time preserving from the air in sterilized flasks a 
culture planned by my esteemed companion, Dr. Nicolas R. de Arell- 
ano, as I showed before, valuated in a period of four months. 

By this means, it is always possible to complete the treatment of per- 
sons who attend the Institute, without ever missing the injection which 
corresponds to each one, with a medulla of the respective age. 

As will be seen from the above, the technics of the anti-hydrophobia 
inoculation have had three slight modifications, without in any way alter- 
ing the results, viz: 

Preservation of the medullas of rabbits, which have died of hydropho- 
bia, in sterilized glycerine, by which means it is always possible to have 
a complete series for the practice of preventive inoculations. 

Reduction of the number of days of treatment, because practice has 
shown us that, at least in Mexico, the application of medullas of more 
than ten days is absolutely ineffectual. 

Uniformity of treatment to all patients before twenty days have passed 
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since the wounds were made, when these are on the head or on the face, 
and when symptoms are shown of hydrophobia or precursors of the ill- 
ness. 

From the 23d of April, 1888, up to this date we have inoculated 659 
persons, and among them we have had only three unfortunate cases. I 
will briefly describe each of these three: ; 

Agustin Sandoval, the 13th of August, 1889, received two bites in the 
left leg, which was bare. The skin and the cellular tissue suffered. The 
same day he presented himself at the Anti-Hydrophobia Institute, where 
the first injection was made with a medulla of twelve days, and medullas 
of less age followed during the other days; the second and third series 
were commenced with a virus of ten days. In the course of the treat- 
ment he failed to receive five injections, that is to say, there were reasons 
for his not being inoculated that number of times. Thirty-seven days 
after having been bitten, the 19th of September, symptoms of hydropho- 
bia appeared in this patient, and he died on the 26th. 

To make sure that the dog which had bitten this patient really had 
hydrophobia, two rabbits were inoculated with portions of the bulb of 
the dog; one of them died of encephalitis and the other of paralytic hy- 
drophobia seventeen days after being inoculated. 

Francisco Bezares, a girl of six years of age, native of Atzcapotzalco 
(Federal District), in the beginning of October of 1891 was bitten by a 
dog which had also bitten four other children, one of whom died of hy- 
drophobia on the 2d of November; we could not find out what symp- 
toms the animal showed, as the child’s family could tell us nothing in 
that respect. The afternoon of the 11th of November she was brought 
to us at the Institute, and from that day to the 15th, the two first series 
ot inoculations were made, and on the 16th and 17th six injections with 
medullas of one day were applied to her. 

When we saw this child she had fever and cried in a peculiar manner, 
but she did not show the characteristic symptoms of hydrophobia. After 
two days she began to be uneasy, was very easily frightened, and she still 
had fever ; the 16th, pharyngeal spasms were noted, dyspnea, trembling 
and prostration ; her pulse was weak and fast, 120 beats per minute ; the 
following day the case was more serious; in the afternoon agony began, 
and she died shortly after. 

Antonio Ramirez was bitten on the 8th of April at 9 a. m.; he had 
several wounds a few millimetres in size in the right malar part and in 
the upper lip; on the same side the cellular tissue and the annexed tissues 
suffered. Three series of inoculations were made; the first was begun 
with medullas of ten days, the second with medullas of nine days, and 
the third with medullas of eight days. 

On Sunday the 7th of May, he began to feel pain in the lip and in the 
right cheek, numbness in the same parts, cephalalgia, uneasiness. The 
13th, he was brought to the laboratory ; he had all the symptoms of hydro- 
phobia and fever ; temperature 38° 5 C., 136 pulsations per minute. That 
day and the following, injections of medullas of one day were made. On 
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the 15th, the temperature was 39° C. and he showed a strongly defined ty- 
phoid condition on the skin of the abdomen towards the hypogastrium ; 
on the lower face of the forearm he had spots characteristic of typhus. 
He showed also spasm of the pharynx, convulsions, violent delirium, 
ptyalism and the characteristic aspect of those suffering from hydropho- 
bia. He died on the 16th, at night. 

These three unfortunate cases that we have had since the Mexican In- 
stitute of Anti-Hydrophobia has been established, during which time 
659 persons have received the preventive treatment, represent a mortal- 
ity of .045 per cent, a relatively small percentage against the benefits that 
have been conferred, saving more than 600 persons from certain death. 
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THE FUNDAMENTAL CONDITIONS OF PUBLIC HEALTH 
IN CIVILIZATION. 


By GEO. HOMAN, M. D., 


PROFESSOR OF HYGIENE AND FORENSIC MEDICINE IN THE MEDICAL DEPARTMENT 
OF WASHINGTON UNIVERSITY, ST. Louis; MEMBER STATE 
BOARD OF HEALTH OF MISSOURI. 


Preliminary to the consideration proper of the subject indicated by the 
above title, I deem it well to say that I shall deal with man simply as a 
product of evolution—assuming, as he stands now in his highest estate, 
that he represents the fruitage of the operation of developmental forces 
through uncounted ages; my view of the story of Genesis being that it 
merely refers to that point in time and evolutionary change when there 
was developed in the man-like animal that which conclusively differen- 
tiated him from the brute—by whatsoever name or criterion it may be 
known or adjudged—as reason, conscience, moral nature, or, as scrip- 
ture has it, ‘‘ and man became a living soul.” 

As the race emerged from the anthropoid state into the conditions of 
primitive man and he appears dimly distinguishable through the mists 
that obscure the dawn of history, co-eval with his coming were the begin- 
nings of rational or intelligent hygiene as contrasted with natural or 
instinctive hygiene, whose many marked manifestations are observable 
among the lower animals to-day. 

It may well be supposed that the unique beings who represented man 
in his earliest state, and who perhaps gained a precarious subsistence by 
fishing and the chase, made no conscious application in their lives of any 
sanitary rule or measure; but as man progressed in his upward course 
and passed successively from the low savage to the pastoral condition, 
and then to the agricultural stage, and from that again to the manufac- 
turing state, and finally developed into the commercial stage, reaching 
the status of civilized and enlightened man, the evolution of hygiene 
went on, and its more or less perfect application to the concerns of every- 
day life and living became a necessity in proportion as the members of 
the race came together in fixed habitations in the family, the community, 
and the city. 

As nearly as it is now possible to approximate the facts in this regard, 
it was not until mankind became aggregated into large communities in 
the course of development on a considerable scale of manufactures and 
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commerce, or when the military necessity for walled cities arose, that 
conditions were brought about, out of which were begotten communi- 
cable diseases, pandemic in purpose, dominion, and power, and which, 
in their extended sweep, have whitened the earth with the bones of 
unnumbered multitudes of victims. 

Asiatic cholera well illustrates a type of persisting pestilence, originat- 
ating in the far distant past, in sub-tropical regions, with the concomit- 
ants of dense population, climatic moisture, and filth, the presence and 
peculiarity of the latter being in definite relation to certain social customs 
and religious beliefs of the inhabitants; and the native vigor of the speci- 
fic organism on which this form of disease depends is such that it has 
not only more than once passed around the earth in the equatorial belt, 
but has invaded the temperate zones to their farthest edge, and, through 
its ravages, has left behind a name that is at once a dread memory and a 
menace to mankind. 

It has been the wont of uninformed men to regard these morbid or 
epidemic occurrences as being due to supernatural power, divine or 
diabolical, as the fear, fervor, fancy, or fanaticism of persons or people 
affected might dictate; but modern science, working along the line of 
microscopic research, has furnished the explanation of the causes of most 
of the grave diseases which affect mankind, and it is known that the 
growth of a crop of cholera or consumption is the result of just as orderly 
natural processes as the production of a crop of cabbages or corn. It 
has succeeded in isolating and identifying the principal bacterial para- 
sites, which possess power to destroy health and life; and while by far 
the larger number of the known varieties of these low forms of life are 
not only harmless to man, but play an indispensable role in the opera- 
tions of life-giving nature, it has been shown that under certain condi- 
tions some of them lose their benign nature and take on the destructive 
powers which mark certain forms of disease. 

Long-continued observations of human populations have all tended to 
show that, given certain conditions in a crowded city—the chief of which 
are darkness, dampness, and dirt,—well defined forms of disease will 
surely be developed there; and, if these be communicable in their 
nature, that such localities will constitute centres from which disease 
will be radiated to the surrounding people as the rays proceed from a 
lighted candle. In public health language they are known as plague 
spots, fever nests, hot-beds of infection, centres of contagion, and the 
like; and, if ‘‘ far that little candle throws his beams,” who can calcu- 
late the distance to which disease may be projected from such sources. 

The questions at once arise, Why will people consent to live in such 
localities, when the danger of sickness and death is so great? and, Why 
will the surrounding people, secondarily exposed to such dangers, con- 
sent to or tolerate their continuance? and these questions go to the very 
core of the whole matter and touch the underlying causes from which 
spring the monstrous, unnatural effects and conditions which we see in 
the midst of the so called Christian civilization of to-day. 
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The true position of man in nature, so far as his physical health is 
concerned, may be most clearly understood by regarding him simply as a 
land animal—as the highest type of land animal,—and his wants as such 
are anticipated and met by the provisions of nature, of land on and from 
which to live, the air to breathe, sunlight to enable him to see, etc. 

By the gasp and cry which signal the entrance of air into its lungs and 
the arrival of a new-born child in the world, whether it come of prince 
or pauper, there is established of natural right an indefeasible title to a 
portion of air equal to that of any other living child, so long as the necessity 
for air shall continue. If proof of this be needed, let the lungs of two 
men, one a hereditary noble and the other a day laborer, be submitted to 
the most profound naturalist, anatomist, chemist, or histologist, and, 
though ever so skilled, they could not, by their tests, determine and say, 
*¢ This infallibly came from that certain body.” Or let the visual organs 
of two such persons be placed before the most expert oculist or optician, 
and they could not by any peculiarity of part or structure distinguish the 
one from the other. Again, let all the viscera of two such bodies be sub- 
mitted to every known test by the most accomplished surgeon or phy- 
sician and they would be equally at fault. They would see similarity in 
structure and organs and in the relation and arrangement of parts, but 
no mark placed there by nature to indicate the high degree of one or the 
low station of the other. Indeed, the appearances revealed by such an 
inspection would, in many points, suggest a close and unflattering 
relationship to a very common domestic animal. 

No natural difference then between these two land animals being dis- 
coverable, their needs, so far as the supplying and satisfaction of their 
wants are concerned, must be the same; and, coming into the world in 
the same fashion, their right to the provisions of nature to meet such 
wants is the same; and precisely as access to such provisions is unhin- 
dered and complete will be the health of those individuals. They must 
have sufficient space on the earth in which to live and move without 
engendering disease, with their rightful share of pure air, sunlight, and 
other natural accessories to health. 

The Biblical story of human life being prolonged through many cen- 
turies may or may not be an exaggeration, but certain it is that the then 
existent conditions were most favorable to healthful living and hale long- 
evity ; but as man proceeded thence in his social, industrial, and civil 
evolution, coming together in more or less dense aggregations, as the 
manufacturing or commercial instinct perceived localities of advantage 
or points of strategic importance, the conditions changed for close associ- 
ation with fellow-craftsmen, and stable residence became a necessity 
where such industries were pursued. 

In man’s more primitive stages, land as such had only a grazing or 
agricultural value, but as population thickened, and handicraft employ- 
ments arose and grew, and trade and travel developed, so in proportion 
grew the speculative or site value of land at those places which, for 
whatever reason determined, had been chosen as the seats of industry, 
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because of the competition between people at those points for convenient 
business and residence locations. 

Naturally those who could first seize and control the land at such a 
place possessed a decided advantage, and could fix the terms on which 
others might come to live or work, and thus reaped gain, without merit 
or labor on their part, by taxing the necessity, industry, skill, and enter- 
prise of their fellow-men; and, as all know, this is still going on at the 
present time. 

The greater portion of all city inhabitants are now, as always, hand- 
workers; they constitute the bulk of population, and are, as a rule, 
dependent on their daily earnings for support. The means of an indi- 
vidual of this class do not permit him to occupy a very large part of the 
earth’s surface, even if he is able to own such a space, which usually is 
not the case. The item of rent is one of his chief and most immediate 
concerns, and the premium he is forced to pay to another for the right to 
land and living presses constantly on his resources. Should he lose his 
employment and default in the rent, he is liable to eviction; and numer- 
ous codperating causes, as sickness, decreased earning power, an increas- 
ing family, etc., all tend to force him to narrow his living space on the 
earth, and as this shrinks, his share of pure air and sunshine dwindles 
likewise, for virtually they, too, are owned by the landlord. 

Such an example is only one of many that might be sketched of those 
suffering to-day from like causes, and where such a general state of 
affairs exists the genesis of plague spots is easy, for infection thrives 
amid uncleanness and want, darkness and damp, and soon takes on 
most potent forms and powers. 

Bacteriologists have conclusively demonstrated by repeated laboratory 
tests, that varieties of bacteria, which ordinarily are beneficent to man by 
turning dangerous organic matter into forms suited to plant life, when 
placed with such matter in a dark, damp, stagnant atmosphere change 
their nature and become noxious to human health and life. This fully 
accords with the experience of physicians and sanitarians, whose obser- 
vations show the development of the most dangerous diseases amid 
conditions of human overcrowding, the germs of which so produced 
may swiftly infect nearly the entire susceptible population. 

The acute forms of these diseases visit most heavily infancy, child- 
hood, and youth, but even these elements of population in the immediate 
disease-area, though sore distressed, do not always suffer as severely as 
those at a distance, for medical experience has shown that a degree of 
immunity to these forms of poison can be acquired, somewhat as opium 
and arsenic eaters and users of tobacco gain tolerance of those poisons. 

What are the pains and penalties violated nature exacts and imposes 
for such trangressions? Let the graveyards speak—even those where 
the costliest monuments rise—and say how many of those buried there 
lived to old age, and how many reached that period unvexed by prevent- 
ible disease. Let the multitudes that overcrowd every hospital, asylum, 
and dispensary in the land be also taken into account; and, not least of 
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all, the haunting sense of dread and fear in every household against the 
hour when infection shall stand within the door and reach with grisly 
hand for those least able to resist. 

Herein perhaps is retributive justice to modern society, for it is worth 
noting that the spreading plagues of old, those, for example, springing 
from beleaguered cities or rising in the wake of armies, spent their prin- 
cipal force on grown people, sparing the young somewhat, and this 
explains the recuperative power shown by populations, which at times, 
by the accounts of conservative authorities, were more than trebly deci- 
mated. But now the swiftest blows are aimed at the young, weakening 
or destroying population near its sources; nor do grown people escape, 
all ages being exposed to the power of enfilading infections. 

The seeds of disease can enter the human system by three routes, and 
only three, namely, through the air passages by being breathed in, as 
consumption and diphtheria; by being swallowed, as cholera and 
typhoid fever; and by inoculation through the skin or outer mucous sur- 
faces, as hydrophobia and glanders. Some can enter in all three ways, 
of which the universal plague, tuberculosis, is an example. 

The winged or air-borne diseases are most dangerous in civilized 
countries, and the great problem with sanitarians is to prevent the air 
becoming loaded with their germs. In a city this is impossible, when 
their wholesale production in certain localities goes on perpetually, and 
every person breathing such air becomes morbidly liable to them himself, 
or to carry them with him in his person or clothing to give to others. 

What meant the slight fever, or malaise, or headache, or ‘* cold” of 
yesterday or last week? Probably that an attack had been made upon 
our vital powers by the aerial enemies that compass us about, which, 
however, was soon and easily repulsed. But to-morrow, or next week, 
or next year, the forces that guard our health and lives may be weakened 
or caught sleeping, the citadel may be entered and a long spell of sick- 
ness follow. If it be of a communicable nature, even though developed 
far away from the place where it was contracted, a new danger centre to 
public health is created, unless the most vigilant precaution be taken to 
prevent the escape and diffusion of the volatile infection. 

From a public health stand-point there is no place in the economy of 
unperverted nature for either a Dives or a Lazarus; in primitive condi- 
tions they could not exist, and under natural conditions now they would 
substantially disappear. The lazarets all over the world show too 
plainly the disposition to attempt to substitute charity for justice, but 
_ modern civilization waits on justice alone to place it upon a foundation 

other than human bones; for the conditions must again change to 
enable man to rise to high and higher development. 

It would be the language of madness to say that there is not fresh air 
and sunlight in overflowing abundance for every human being in the 
world, and it would be equally foolish to say that there is not land 
enough on which all could live wholesomely and without danger to their 
neighbors. But of what use are the other gifts of nature if man cannot 
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get enough living-room on earth to enjoy them? What are the facts in 
this regard? Under the influence of present laws and social forces, the 
centripetal pressure is so great that population is becoming massed as 
never before. In the city of New York in localities where hundreds of 
thousands of people live, the average space of land per capita is about 
one square yard, exclusive of street and other common areas, and other 
cities are fast following in the same path. This continuous dense mass- 
ing together of human beings equals probably anything that occurred in 
past ages in time of warfare and siege, when outlying populations were 
driven for safety within the city walls. 

This is the situation which confronts the civilization of to-day. Its 
consequences are serious enough already, for nations have expired and 
civilizations have withered and passed away from causes that had their 
root in conditions of population now existing here; and no certain 
remedy is possible so long as to some men is given power to seize and 
hold the keys of the storehouse provided by nature, and to which all men 
must have access for nourishment, health, and life. Private property in 
land can ultimately lead to but one end, and that population disease, 
decay, and death. As these three have all seasons for their own, so 
should right-doing, restitution, living justice; and these will never be 
satisfied until every human land-animal, every child of man, is secure in 
the possession and enjoyment of every provision of nature freely sup- 
plied for the welfare of its physical body. All of these in due share are 
the fundamental conditions of public health—the same to-day as ever, the 
benefaction of nature, and the birthright of man. 
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THE EXTENSION OF THE USE OF LIVE STEAM TO 
MUNICIPAL AND HOUSEHOLD DISINFECTION. 


By GEO. HOMAN, M. D., 
St. Louis. 


The successful application of the Holt system of disinfection to mari- 
time sanitation, based as it is on true scientific principles, is in its results 
one of the most gratifying evidences of the progress of modern hygiene, 
and is an achievement in which this Association may well indulge a 
pardonable pride. 

While the complete system, as operated at well equipped seaboard 
quarantine stations on this continent, embraces the use of chemicals as 
well as live steam, I desire in what I now have to say to confine my re- 
marks to the latter, and shall therefore presume to remind those now 
present of the ways in which this potent agent may be made to subserve 
still more usefully the ends of public health. 

The use of super-heated steam for the destruction of harmful bacteria 
and their spores as these are found on ship-board, and in the clothing, 
bedding, baggage, and other personal effects and belongings of their 
crews and passengers, may be regarded as the mainstay of true disinfec- 
tion by reason of its speed, certainty, real economy, ease of application, 
etc., and these considerations weigh equally in its favor with those who 
seek the further extension of its employment as an every-day weapon in 
city sanitation in the warfare against disease. 

During the present year I have made it a part of my duty to endeavor, 
as diligently as possible, to make known to the medical profession and 
people of Missouri the arguments in favor of steam disinfection and the 
benefits that would follow the general adoption of this agent as a part of 
the equipment available to subdue infection among our people, and I am 
pleased to be able to say that these suggestions have everywhere been 
well received, and I am hopeful that much good may come from efforts 
made in this direction. 

Besides laying the matter before several local societies I presented it 
at the meeting of the State Medical Association in May, which body 
promptly approved the proposition as embodied in a report of one of its 
committees by unanimously passing the following resolution : 


Resolved, That this Association endorses the recommendation of the Committee on 
State Medicine to the effect that disinfection by steam heat properly applied is the most 
efficient practicable agent for the treatment of infected garments, bedding, etc., without 
injury to their texture, and as such is commended to the notice of municipal health au- 
thorities throughout the state. 
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The State Board of Health similarly favored the proposition by adopt- 
ing at the July meeting preambles and a resolution as follows: 


WHEREAS, The importance of the speedy destruction of the dangerous or infective 
matters given off from the bodies of persons sick with communicable diseases cannot be 
too frequently or strongly impressed on the public mind; and 

WHEREAS, Practical experience and scientific experiment have alike proved conclusive- 
ly the high degree of efficiency possessed by super-heated steam, or steam under pres- 
sure, properly applied to speedily accomplish such destruction ; therefore be it 

Resolved, That it is the sense of this Board, in the interest of the public health, that the 
duty and necessity of providing proper means for steam disinfection should be brought 
to the attention and impressed on the minds of all municipal and local boards of health 
in this state as affording in the long run, the cheapest, readiest, and most efficient prac- 
tical method of securing the destruction of the germs and spores of diseases dangerous 
to animals and man deposited on or harbored in woollen garments, blankets, domestic 
furnishings, etc., the pecuniary value of which would forbid their destruction by fire. 


In the belief that the practical importance of extending the use of 
steam disinfection as widely as possible was worthy of the serious con- 
sideration of the National Conference of State Boards of Health, I also 
laid the matter before that body at its meeting this year, and it is now in 
the hands of a special committee for report at the next meeting. 

The board of health of the city of St. Louis has also taken this ques- 
tion under advisement, with a strong probability of the adoption of the 
system as soon as financial means adequate to the purpose are provided. 

Besides the uses of steam for swift and thorough disinfection in the 
presence of disease, where recourse to such a measure is demanded to ar- 
rest its spread and secure public protection (and for which purpose there 
should be a plant or plants in constant readiness for use), there is a cry- 
ing demand for such an appliance in connection with every public char- 
itable institution where those received for care or treatment bring with 
them garments, in the meshes of which may be lodged the bacteria of 
many diseases, collected from many different sources through many 
months of time. 

For example, it is the custom at the public (city) hospitals in St. 
Louis when patients are received, to deprive them of all their own cloth- 
ing after supplying their needs from the hospital stock. Their own 
body garments and other articles that are washable are then sent to the 
laundry, and, after purification, returned to their owners when they are 
ready to leave the institution. But no attempt is made to free from possi- 
ble infective danger the heavy outer garments brought in by the patients, 
these being put together in bundles and held for their owners until they 
are able to go out again. 

Of course it is out of the question to subject heavy woollen outer gar- 
ments, furs, etc., to laundry processes, but it cannot be denied that such 
articles are a greater source of danger to public health than are the body 
garments, and they should no more be permitted to leave such an institu- 
tion without disinfection than the latter. 

For this reason, and to meet this plain necessity, a steam disinfecting 
equipment in connection with every public hospital, poorhouse, prison, 
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asylum, etc., is indispensable, this use being a proper and obviously 
necessary extension of its range of application. 

It will hardly be disputed that fomites of the kind indicated are respon- 
sible for a very large share in the spread of the acute exanthemata, and, 
probably they play no small réle in the dissemination of tuberculosis 
and other forms of slow infection; and professional and sanitary judg- 
ment as well as public opinion should, and no doubt will, fully support 
every feasible measure the effect of which would be to abridge their 
harmful powers. 

Aside from the field for such work constantly presented in connection 
with eleemosynary institutions another most important branch of the 
service would be the treatment, without injury to texture, color, etc., of 
carpets, rugs, bedding, household furnishings, heavy clothing, and the 
like from private houses invaded by communicable disease, and the ben- 
efits of which service should become promptly available without charge 
on the order of the attending physician, the local health officer, or on re- 
quest of the affected household. 

It is not probable that more than this could with confidence be expect- 
ed of steam, as its application to the disinfection of rooms, houses, etc., 
is hardly practicable, and therefore means for this purpose must be 
sought among appropriate chemical agents. Indeed, in the every-day 
sanitation of cities and houses, chemical disinfectants and steam are, as 
in maritime sanitation, indispensable helpmeets, each supplementing the 
good work of the other when intelligently used. 

As regards the details of this extended service, it would appear that no 
difficulties of any magnitude present themselves to be overcome, except 
those incident to procuring the needed funds to meet the expenses of 
such a departure in municipal hygiene. But when the solid merits of 
such a service were made to appear, and they can be very fully demon- 
strated to even unlettered minds, the financial difficulty would doubtless 
wholly vanish. 

As respects the mechanical features of such a station, it is altogether 
probable that, with a few minor changes, the specifications followed in 
the construction of the latest style of plants for maritime disinfection 
would entirely suffice ; the principles there fully illustrated would apply 
equally elsewhere, when the work to be done was of the same character. 

To those who have given little thought to the matter, or who have 
been impressed with the magnitude of the works at some of the quaran- 
tine stations on our seaboard, it might appear that it would be a hopeless 
task to institute this form of disinfection in small or poor communities ; 
but the fact is that neither an expensive outfit nor one that is stationary 
is necessary, for, provided a sufficiently tight and strong chamber in 
which to expose the articles to be disinfected is secured, the steam gener- 
ated by portable boilers, such as are in common use to furnish power to 
threshing machines, saw-mills, etc., is amply sufficient for the purpose, 
and the cost of operation of such a service would be almost insignificant. 

It has occurred to me that possibly objection might be raised to the 
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carriage through the streets and other public places of articles for disin- 
fection, on the plea that public health would be thereby endangered ; but 
‘this falls to the ground as a criticism in face of the fact that the carrying 
‘to and fro of such articles by laundry wagons, and by washerwomen and 
‘old clothes men on street cars and afoot, goes on almost continually in 
every city, and that this present danger would be greatly lessened, or 
abated entirely, by the use of city wagons of appropriate construction, 
properly equipped, and in charge of careful persons. 

I trust that what has been set forth herein may commend itself to the 
sound judgment and progressive thought of this body of eminent sanita- 
rians, and that, under the stimulus which such a movement may receive 
from your enlightened sanction, the use of live steam as a means of com- 
bating infection will find ready acceptance in every city and town by the 
health authorities as an indispensable auxiliary in their warfare against 
disease. 


XXII. 


THE MEMPHIS SYSTEM OF SEWERAGE AT .MEMPHIS 
AND ELSEWHERE. 


By GEO. .E. WARING, Jr:, M. Inst. C.E., 
Newport, R. 1. 


The system of sewerage first constructed at Memphis in 1880, was 
first formulated in a paper read before this Association at its annual 
meeting of November 18, 1879. But for the dire need of that stricken 
city, and but for its great financial distress, the system would probably 
have existed to this day only in the reproduction of that article in the 
fifth volume of the published reports of this Association. Under ordi- 
nary circumstances it might have been regarded as a promising theory, 
but probably no town would have ventured on the experiment of putting 
it into practice. 

As soon as the paper was read, its suggestions were caught at, asa 
possible saving straw, by the Memphis delegation at the meeting, and 
were by them urged on the attention of the commission of the National 
Board of Health charged with the sanitary questions at Memphis. The 
disastrous yellow-fever epidemics of 1878 and 1879 left that filth-sodden 
city partly depopulated, shorn of credit, and shuddering under a fear of 
the continuance of yellow-fever. As consulting engineer of the commis- 
sion, I suggested the outline of a plan by which the system described 
could be applied to Memphis. 

A sewerage plan on the combined system had some years earlier been 
prepared by Mr. George Hermany, C. E., of Louisville, with whom Mr. 
E. S. Chesbrough, C. E., of Chicago, had acted as consulting engineer. 
Mr. Hermany appeared before the commission in Memphis by its invi- 
_ tation, and urged the wisdom of doing only what had been done before. 
He expressed his interest in the scheme proposed, and in its trial as an 
experiment, but he could not advise its adoption as a practical system of 
town drainage. Mr. Chesbrough told me before the work was begun 
that he was glad that the system was to be tried, but that he himself 
would never have taken the responsibility of recommending it. 

After long and thorough discussion, and mainly because it was the 
only thing that could be afforded, the commission, on the 26th of Novem- 
ber, unanimously recommended this system to the authorities of Mem- 
phis. The plan, as suggested, included a large number of manholes, 
and rather large main sewers along the outlet valley. When the estimate 
came to be considered in detail by the council, it was decided, largely 
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by the advice of the mayor (Dr. Porter), to omit the manholes, and to 
make the mains only large enough for the needs of the next few years; 
the argument being used that, if manholes were found necessary, they 
could be built later, and that when larger mains should become neces- 
sary, the city could then better afford to build them. Dr. Porter espec- 
ially urged these considerations as reasons why this system was best suited 
to the case. In plain English, the city could afford to do nothing else, 
and it could not afford to do even this completely. 

A working plan was ordered. When submitted, it was actively dis- 
cussed by the council, and was at length adopted. On the 28th of 
December, Dr. Porter called me to Memphis by telegraph, as there was 
a strong opposition to the plan. On January 1, 1880, I was cross- 
examined before the council for three hours and a half. It was decided 
that the recommendations should be presented to a meeting of the citi- 
zens, with the council’s full endorsement. January 2, I discussed the 
matter actively, and against some very acrimonious opposition, at a large 
meeting in the hall of the Chamber of Commerce, with the ultimate 
effect of a strong affirmative vote, and only one voice in opposition. 

From this time the work went on rapidly. Ground was broken for 
the laying of the pipes January 21, 1880. Early in June, it not being 
considered safe to disturb the soil during the hot season, the work was 
not allowed to proceed further. In twenty weeks, during five of which, 
in the aggregate, work was impossible because of rain, and during other 
five weeks was made difficult from the effect of rain, we constructed over 
eighteen miles of sewers, including all the main sewers, at a cost of 
about $137,000. This ended my connection with the original work, 
though I am the city’s consulting engineer for sewers and all sanitary 
construction. 

The work above described has been popularly credited with the con- 
version of Memphis from a pest-hole toa habitable town. What its 
exact effect may have been on the health of this city can never be 
determined. It may largely have caused it, or it may largely only have 
coincided with it. The paving of the streets and the improving of the 
water-supply have surely had great effect. 

Mr. Odell, who was an engineer employed in the construction, wrote 
a paper for the American Society of Civil Engineers, giving a careful 
description of the system. He closed as follows: 


With the results already achieved by this small-pipe system of sewerage, it seems safe 
to predict that a new era has been inaugurated, and that the coming years will witness 
great modifications in the prevailing methods of sewerage. 


This paper was the subject of much discussion, favorable and unfavor- 
able. The criticisms related to the general applicability of the system, 
the conditions of Memphis being exceptional; to the superiority of the 
combined system ; to the doubtful expediency of depending on self-acting 
flush-tanks, and of rejecting rain-water as a means of flushing; to the 
probable cost of maintenance; to the probable filling of sewers with 
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grease from sinks; to the absence of manholes; to the short distance 
below the flush-tank for which the flushing would be effective; and to 
the relative cost of the two systems. 

Mr. Bogart said,— 


If this system that has been adopted does not work at all, as has been prophesied, or 
only works for a short time, the fact that it is cheap will not make it economical ; but if 
it does work for a few years, and even if after that time it does require additions, as, for 
instance, manholes, the beneficial results to the health of that city will doubtless be 
enormous. The fact is, that a system of sewerage has been put in at Memphis which 
Memphis was able to pay for, and I understand that, without some system of sewerage, 
there was a probability that the city would have to be abandoned as a place of residence. 


Mr. Croes said,— 


I do not understand that the entire separation of sewage and storm-water, which Mr. 
Waring advocates, and which has been carried out at Memphis, and recommended for 
Newport, Stamford, and other places, has been practised anywhere in England. In what 
is there called “the separate system,” the rain-water from roofs and back yards is allowed 
to enter the sewer, but the street-wash is excluded. The Memphis work is attracting as 
much attention there as it does in this country, and the results of a continued trial of it 
are looked for with great interest. The omission of manholes does not seem to be a part 
of the “system.” In this case it was an expedient adopted to reduce the first cost to the 
lowest possible point, in order to enable anything at all to be done. 


In closing the discussion, I said,— 


That it (the sewerage of Memphis) is by any means perfect in its details, I do not pre- 
tend. That these details will not be greatly improved by the efforts of others, it would 
be fatuous to suppose. Had I had more money to spend in Memphis, some of them 
would have been more complete than they are. At the same time, I am convinced that 
the main features of that system are strictly correct. 


November 18, 1882, the city engineer of Memphis reported,— 


The system, in the main, has so far worked admirably, and has given entire satisfac- 
tion ; 


And in November, 1886,— 


Thus far no fault can be found with the manner in which the system has worked. The 
excessive quantity of mud in the water is our chief source of trouble. The small, 
%-inch supply pipes to the flush-tanks become clogged with mud. . . . . With 
clear-settled or filtered water all this trouble will cease, and the whole system work to a 
charm. 


October 12, 1888, Mr. R. Frank Hartford, the engineer in charge of 
the sewers, wrote me,— 


Your letter of the 18th ult., addressed to Mayor Merriwether, was handed to me for 
reply. Since it was given me I have had a thorough examination of the system made. 
Every line of sewers, whether of low or high gradient, is thoroughly clean. We have no 
fouling upon any line, and upon many I am certain that a velocity (mean) of not even 
1% feet is reached. On one of low gradient (1 in 200) in a distance of 700 feet the 
maximum depth of flow is not more than 2 inches (it is a 6-inch line), or perhaps 3 inches 
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with the flush; yet, even here, where the mean velocity cannot exceed 1.3 feet, the pipe is 
perfectly clean. We have, it is true, occasional stoppages, but they are invariably caused 
by foreign substances, such as sticks, rags, etc., never by deposit of sewage. With a good 
flush at the head of the line, I would not hesitate to lay 6-inch at 1 in 300, feeling confi- 
dent that no fouling would occur. I should want to be sure of the flush, however, about 
once in twenty hours. 


In his report of that year, this officer says,— 


I earnestly recommend that a skilled inspector be employed to examine, test, and 
report upon work done under the plumbing ordinances. Bad work has now become the 
common practice, and it is clearly attributable to the lack of intelligent supervision. 


How long this ‘‘ bad work” had been the common practice is not 
stated, but in recent years there have been reports and rumors of an inor- 
dinate number of stoppages in the system, one authority placing it at 
2,000 in one year, mainly, of course, in house drains, and due largely to 
a practice permitted among plumbers of forcing obstructions out of water- 
closet traps with plungers, driving forward into the drain and sewer 
masses of material which they were not intended to receive in such com- 
pact form. 

The engineering officers of Memphis have taken great interest in the 
sewers of that city, and have applied, in recent work, a number of im- 
provements. It is not unnatural that they should take to themselves the 
credit for the successful working of the system at large. It is a source 
of satisfaction to me that I was able to point out the line of procedure on 
which they have made such advance. 

At the same time I am not willing that the obstructions which have 
formed in the Memphis sewers, and the ‘‘ fungus” which is reported to 
have grown in some of them, should be laid to my charge. To what 
degree these defects have been due to negligent management and to 
defective flushing I am not in a position to determine, but there can be 
no doubt that defective construction, and the consequently defective 
operation of the flush-tanks, peculiar to Memphis, has withheld from 
these sewers the regular daily cleansing, which was, at the outset, pro- 
vided as essential to their successful working. 

It is doubtless largely due to more perfect flushing, and to improve- 
ments which have been engrafted upon this system in its later introduc- 
tion elsewhere, that the experience of Memphis, in the matter of obstruc- 
tions has been left quite unique, as would appear from later portions of 
this paper. 

As the result of criticisms about Memphis, especially with reference to 
the great number of stoppages, I sent a circular letter to the engineers in 
charge of sewers in the various towns where I knew this system to be in 
use, as follows: 


NEwport, R. I., November 19, 1891. 
DEAR SIR: The statement has recently been made that the sewers of Memphis, Tenn., 
as constructed by me, have had during ten years 1,128 stoppages. In 1884-86 there were 
said to have been 391 stoppages. The cost of removing stoppages was $11,006.10. The 
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cost, in the same period, of cleaning sewers was $6,178.08. The average length of sewer 
in this period was about 34 miles. It is stated that “in opening the older lines of the 
Waring system we found the entire pipe coated with a growth of fungus from % to 1% 
inches thick, which could only be removed by passing steel brushes through the pipes, 
the usual flushing of the sewers not being able to detach this growth or prevent its 
accumulation.” 

The flush-tanks used on these sewers were the old form of Field tank, which soon 
became inoperative, partly from the silting up of the supply-pipes from the very muddy 
water-supply, and partly by the rust blisters on the inside of the descending limb of the 
siphon, these blisters catching the water and preventing it from falling free to the trap 
below. These defects have been repeatedly pointed out, but at last accounts had not 
been remedied. By reason of them, the sewers have been very inadequately flushed. 

Will you do me the favor to give me your experience with your sewers in the matter 
of obstructions in the 6-inch sewers, of the growth of fungus therein, and of the general 
cleanliness and smooth working of the 6-inch portion of the system. Also, if you are 
willing to take the trouble, give me separately the mileage of 6-inch pipes, the number of 
obstructions, the cost of removing them and of cleaning the 6-inch pipes. 

I am sorry to have to ask this favor of you, but I believe that the experience of Mem- 
phis has been entirely exceptional, that most of the obstructions occurred in house 
drains, that most of the obstructions in sewers resulted from the use of ‘“ plungers ” in 
cleaning water-closets, and that the principal trouble is due to the failure of the anti- 
quated flush-tanks in use there. 

I should also like to know to what extent you have found it necessary to use a steel 
brush, or its equivalent, to remove fungus from the sewers. 

Very truly yours, 
GEO. E. WARING, Jr. 


I received replies concerning twenty-two different towns, from which 
I make the following extracts, covering the whole list, and giving the 
exact spirit of the reply in each case. 


Omaha, Neb. (Geo. W. Tillson, Esq., C. E., City Engineer) : 


We have now 7 I-10 miles of 6-inch pipe sewers in operation, mainly in the residence 
portion of the city. On account of the number of hydraulic elevators in our large busi- 
ness blocks, we have relaid a number of sewers originally built of 6-inch pipe. In these 
sewers we did have considerable trouble with the fungous growth mentioned in the Mem- 
phis report. During 1887 we had three stoppages in the Waring system; in 1888, four ; 
in 1889, four, and in 1890, twelve. During these years the mileage of the Waring system 
was greater than at present, as but little relaying had then been done, especially in 1887. 
Some of our residence lines that have been in use six or seven years, have never been 
stopped up, and others but once. Two lines in the business portion give practically all 
the trouble. We are not obliged to use steel scrapers to remove any fungus ; in fact we 
have not dragged anything through the sewers for the past three years, though the sewer 
inspector occasionally flushes the sewers with the fire pressure. He says they might run 
all right without it. 


Lenox, Mass. (T. Post, Esq., Sewer Commissioner) : 


During the past four years, while I have had the charge of the Lenox sewers, there have 
been but two stoppages of street mains, and those occurred on a short street, and very 
near together, and were caused by breakages in the main, the town having undermined 
the sewer main in constructing a large main drain to carry off surface water from a por- 
tion of the village. No trouble has been experienced on account of any fungous growth 
in our 6-inch sewers, or in any of our sewers, and all seem to work smoothly and to keep 
clean easily. .-. . . We have about three miles of 6-inch pipes. . . . . We 
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purchased a steel brush, but it has only been used once, and then only to clear out a new 
street main after its completion and before commencing to use the main. Have never 
known of any obstructions in our 6-inch mains in the ten years of their existence prior 
to 1887. 


Mr. J. H. Haney, C. E., of Little Rock, Ark., who has introduced 


the system in many towns in the South-west, says,— 


I make occasional inquiries about my sewers, and am always told that they are in good 
order, work like a charm, and give perfect satisfaction and no trouble at all, but I have 
no information that can be statistically formulated. . . . . As to the accumulation of 
fungus in pipe sewers of small dimensions, I have never seen anything of the kind. I have 
seen heavy coatings of grease so deposited, which has the appearance of a white, spongy 
fungus, and a close-fitting wire brush would be the best means of removing this, as the 
most powerful flushing of cold water will fail to entirely remove such a deposit. While 
I do not question the good faith of the Memphis engineer who reports the fungous 
growth in the 6-inch laterals of that city, at the same time it would seem that the oldest 
6- and 8-inch laterals of this city ought to be similarly affected. But it is possible that 
the old form of Field’s siphon used so extensively in Memphis has become choked with 
mud and rust to such an extent as to become inoperative, so that a real fungous growth 
has appeared, and for lack of efficient flushing, has become too strong for removal by 
any other means than the brush. Such, however, has not been the case here, and we 
have quite a number of the old form of siphon, the same as used in Memphis, dating as 
far back as 1882, or only two years after the completion of the original Memphis system 
constructed under your supervision. 


Mr. C. P. Bassett, C. E., says,— 


On steep grades in Corning and Englewood 6-inch pipes were used, and the sewers 
have kept entirely free from stoppages. A fungous growth developed when the sewers 
were first placed in operation, but soon disappeared. . . . . I may also call your 
attention to the experience on house connections in East Orange. Here, for the first 
time I believe, connections were laid with the same care and under the same specifications 
as were the sewers, lampholes replacing manholes. In three years 10 miles of 4-inch 
connections—minimum grades I in 200—developed less than a half dozen stoppages, and 
these, with one exception, were removed by wire without digging up the pipe. 


Lincoln, Neb. (Adna Dobson, Esq., City Engineer) : 


We have only about two miles of 6-inch pipe, out of a total of about twenty-two miles. 
The whole system is in good working condition, and during the past year we have had 
only five stoppages, all of which occurred in the 6-inch pipe. . . . . Wehave had 
no trouble with fungous growth, and all of our system is in a clean, smooth-working con- 
dition. We have had no occasion to use a steel broom or its equivalent. 


Mr. Wm. B. Landreth, C. E., says,— 


I have laid but one mile of 6-inch sewers, that mile being at Round Lake. I under- 
stand that the Round Lake 6-inch sewers have caused no trouble when well flushed, 
though a portion were laid on a 4-10 grade. I have had no trouble with sewer fungus, 
as it has always been readily detached by flushing. 


Washington, Pa. (Albert Smith, Esq., C. E., Borough Engineer) : 


The length of sewers of the various sizes, completed to date, are as follows: 15-inch, 
7,983.5 ft.; 12-inch, 1,719 ft.; 1o-inch, 1,311.5 ft.; 8-inch, 9,316 ft.; 6-inch, 13,233 ft.; 4-inch, 
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12,466.5 ft; or a total of 46,029 ft., or 8.72 miles. The 12,466.5 ft., or 2.36 miles of 4-inch 
sewers consists of house branches (629 in number), which were laid to the curb by the 
borough and assessed on the properties. We have constructed 40 inspection chambers, 
32 manholes, and 15 flush-tanks. These sewers have been in use from two to five months. 
So far the only obstruction which has occurred on the whole system has been that caused 
by an “ oyster can ” in a house branch, a thing which could only have happened through 
a flagrant violation of law and common sense on the part of the property-holder. There 
has been no instance of stoppage in any line of 6-, 8-, 1o-, 12-, or 15-inch pipe, nor has one 
dollar been expended so far in cleaning them. . . . . Asto fungus in pipes, I have 
been unable to detect any such growth so far, and there is but little sliming up of the 
sides of the pipes. A recent examination, embracing the opening up of about half the 
manholes, revealed only one at which the odor was perceptible at the street surface. 


Mount Holly, N. J. (Geo. E. Gaskill, Esq., C. E.): 


We have only had a stoppage in one street in the whole system, which was caused, 
first, by one of our plumbers opening one of the branches, and allowing it to remain over 
night, and while open a rain came and partly filled the pipe with sand; then about 500 
feet above that point is located a large boarding-school, and the same plumber made the 
connection to the sewer from the school building, and must have left some large open- 
ings, from the articles that were found in the sewer-pipe—old shirts, house-cloths, and 
among other things a piece of wood as large as a man’s arm, and Io inches long. A 
6-inch pipe would hardly carry such things very well. . . . . All other parts of the 
system have worked all right, and we have had no other stoppages of any kind. 

We have not had any occasion to use a brush of any kind, or to do any 
cleaning except the regular flushing. . . . . We have not been troubled with 
any fungous growth on the inside of the pipes, and we are very well satisfied with the 
system. We have in all about 3% miles of pipe, about 1,400 feet of which is 1o-inch 
pipe, 2,806 feet of 8-inch pipe, and the remainder of the system is of 6-inch pipe. The 
total cost of the system, including survey, plans, my services superintending the work of 
construction, and your own services and expenses as consulting engineer, was $8,632.60 
. [$2,656.18 per mile]. 


Pullman, Ill. (Mr. Benezette Williams, C. E., sends the following 
quotation from an officer of that town) : 


None of the vitrified sewer pipes here have ever exhibited any traces of fungus, and 
they are as clean to-day as they were the day they were first put in. The scour is 
sufficient to keep these pipes clean. Not oftener than once a week, and sometimes at 
intervals of a month, one of the 6-inch block sewers will need a rod, and at rare intervals 
the stoppage has to be removed by digging up the pipe. The obstruction is never caused 
by sewage, but by foreign matter, such as cloths, old shoes, and, oftener than in any other 
way, by table-knives, forks, and spoons, which careless housewives must throw with other 
matter into closets. Children at play sometimes put blocks of wood in the closets ; and 
such matter, as any one can readily see, is liable to clog a 6-inch pipe. In some cases we 
have taken out old quilts and clothes, as well as sticks and bricks which boys must have 
dropped into manholes, For their legitimate use as conveyors of sewage, I find our 
6-inch pipes, as well as the larger ones, clean and bright. Even the ordinary flushing 
is very rarely necessary, the wash and scour of the sewage keeping the pipes clean. 
I send you some printed matter giving the lengths of pipe of various kinds which you put 
in here. 


Mr. Williams adds,— 


In looking over the printed matter to which Mr. Doty refers, I do not find the lengths 
of sewer at Pullman. My recollection is, however, that there are five or six miles. 
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Kalamazoo, Mich. (George S. Pierson, Esq., C. E.): 


We have had no difficulty here commensurate with that at Memphis, as indicated by 
their reports. There is a slight growth of fungus in the sewers here, but before it attains 
any appreciable thickness the flakes of fungus become detached and pass onward to the 
outlet, so that the surface of the pipes are found practically clean. Very few of the lines 
have ever had anything similar to a brush passed through them, and some of them have 
been in use about ten years. We have never used any mechanical means other than the 
discharge from the flush-tanks for removing accumulations in the sewers, except in cases 
of solid substances causing stoppages. So far as I can remember, we have never had to 
exceed three stoppages in any one year which could not be removed by inserting a hose 
at the manhole or lamphole. The average cost of maintaining the system since its incep- 
tion, previous to 1890, I find, by reference to the annual report for that year, to be 
$232.65. This includes removal of stoppages and a semi-weekly inspection of the sewers. 
Nearly all the stoppages have occurred in the 6-inch lines in the business part of the city. 
There has been scarcely any trouble with the 6-inch lines in the residence portion of the 
city. I think, however, the sewers in Kalamazoo have exceptionally good care on the 
part of the citizens. I have sent you by this mail a copy of the last annual report, from 
which you can gather the information you seek as to lengths of the different sizes of 
pipe, etc. 


The schedule shows 31,055 feet of 6-inch sewers; that the construction 
of the system was begun in 1882; and that nearly one half of the system 
was built in 1882 and 1883. 


Alameda, Cal. (V. M. Frodden, Esq., Superintendent of streets) : 


I took charge of the streets and sewers February 15, 1890, when I found that two of 
our receiving sewers were almost choked up, one with sand, and the other with mud and 
sand, Causes: some defective sewers which emptied into them, and improper care in 
looking after the sewers. The city had employed two or three men all winter to clean 
out these sewers, but with poor success. They would drag a sack of sand through these 
sewers from one manhole to the other, to get the sand out of the sewer. I saw right 
away that that did not do the work, so I had a steel wire flue brush made to drag through 
the sewer, and succeeded in cleaning both sewers thoroughly in about three months. I 
took hundreds of yards of sand out of these receiving sewers. That is how the steel 
brush came to be used in our sewers. These two receiving sewers are 12-inch ironstone 
pipe. We have about fifty miles of 6-inch sewers in the different streets. I never found 
any fungous growth in any of them. We have very few stoppages in our sewers, and the 
causes of any come from house connections, carelessness of householders in stuffing any- 
thing in water-closet drains, and in not using sufficient water to flush house drains. We 
have at present about two hundred flush-tanks in operation on our sewers, and they give 
good satisfaction. . . . . Ido think that your system of sewers which we have in 
Alameda is a success. With proper care and sufficient flushing they can not be better. 
We are not troubled with sewer gas. The principal thing is to have the sewers well con- 
structed, joints well cemented so that the sewer does not leak, and manholes every two 
hundred or three hundred feet apart. 


El] Paso, Texas (Dr. W. M. Yandell, Health Officer) : 


(1) In the four years that the sewers of El Paso have been in operation there have 
been not a dozen obstructions, which have been removed at a cost not exceeding fifty 
dollars. (2) There is no growth of fungus in the sewers. (3) The general cleanliness 
and smooth working of the sewers is perfect. (4) There were 7,543 feet of 6-inch pipes 
originally laid by you. Since then there have been laid 11,700 feet of 6-inch pipes; total 
6-inch pipe, 19,243 feet. (5) Have never found it necessary to use a steel brush—in fact, 
the sewers have never needed cleaning at all. . . . . In fact, the sewer system 
is perfect. 
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Riverside, Cal. (Jas. W. Johnson, Esq., City Engineer) : 


The only considerable length of 6-inch pipe in use is about 1,900 feet at the end of one 
of the laterals. There is a flush-tank at the end of it, and but few connections along its 
length. It is in excellent order. We have a number of 200-foot lengths of 6-inch pipe 
running from laterals into alleys. They are laid with a flat grade, have no flush at the 
end, and occasionally require cleaning. A larger pipe would be no better. We find no 
fungus in the pipes. 


Chelsea, Mass. (W. E. McClintock, Esq., C. E.): 


There were about two miles of sewers built in part of Chelsea, Mass., during the sum- 
mer of 1883. Perhaps a mile has been added to the system since that time. I have 
carefully observed the action of these sewers since their construction, at least to the 
time of my leaving the city work in April, 1890. My observations cover the whole length 
of the sewers and in all manholes. I cannot see but the pipes are as clean as they were 
after one month’s use. There has not been automatic flushing since the first part of 
1884.’ Flushing has been had by means of letting on the water twice each month. There _ 
was no fouling up in the sewer except at the upper three hundred feet of dead ends. 
Our flushing removed all signs of fouling. The air was very good throughout, the sys- 
tem being only slightly polluted. We have about twenty-two manholes to the mile, and 
flushing as described at all dead ends. As I remember there are about 7,000 feet of 
6-inch pipe, some of it laid on as flat a grade as 6 inches to the Ioo feet. During my six 
years’ care of these sewers I had two obstructions on the sewers, both on the 6-inch 
pipes. It cost us about $5 to remove both of them. One was a brick getting dis- 
placed in a manhole and falling down in the outlet. Obstruction removed by rods. The 
second was a stick getting in the outlet of a manhole and making adam. Located by 
rods and removed inside of a half day after I had notice of it. We removed one grease 
obstruction from a 4-inch house connection by using the rods; time, a half day to 
find and remove. We never used any kind of brush, except as above described. The 
flushing kept all clean. I never noticed any description of fungous growth in these sew- 
ers. I think there were traces of a green growth on the bricks of some of our manholes, 
but not enough to do any harm. We have just put in five or six miles in Gardner, Mass. 
My assistant, just returned from there, reports evidences of a fungous growth in some of 
the sewers which we call “beggatoa.” It is a spongy substance, whitish and of quite 
rapid growth. If it continues it may tend to fill some of the pipes. I shall watch it very 
closely, and if it continues to grow shall see what can be done to stop its growth. I 

_think Memphis must be an exceptional case as far as this growth is concerned, and I do 
not think it would make the least bit of difference whether the pipes were six or twelve 
inches: they would fill up if it grows as fast as it starts off to grow in the outlet pipe of 
our Gardner filter beds. 


Norfolk, Va. (Wm. T. Brooke, Esq., City Engineer) : 


We have in Norfolk about sixteen (16) miles of 6-inch sewers, portions of which have 
been laid at different times, covering a period of seven years. Therefore I have taken 
the number of stoppages during the last eighteen months only, as an example of our ex- 
perience here. During the time specified we have had 126 stoppages, or an average of 
seven per month. These have cost us an average amount of $6.50 for clearing the pipes, 
or a total of $818, and a part of this amount has been expended in a general cleaning of 
the sewers in the neighborhood of each stoppage, so that it will be hardly fair to charge 
the whole to clearing the obstructions. The trouble we have found, in a large majority 
of instances, to have resulted not from any inherent defect in the sewer itself, but in a 
gross abuse of the purposes for which it was devised and intended, the last stoppage 
having been caused by some vagrant’s taking off a manhole cover and throwing several 


1Mr. McClintock means by this that the flush-tanks are not supplied by a constant stream. Twice 
a month the stopcocks are opened, and the tanks operate automatically until they are closed. 
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bricks into the line. Even then the bricks were carried a couple of hundred feet or more 
before they lodged. Again, it is a common thing to find yeast bottles, lumps of coal, 
razors, drawers-legs, segments of petticoats, door-knobs, old shoes, and such, at points of 
obstruction. I think, under such circumstances, that it is only a matter of wonder that 
more stoppages do not occur. . . . . Now as to the question of fungous growth 
in the sewers, and the use of the steel brushes. We have used steel brushes 
from the beginning, not only on the 6 but on the 8-, 10-, 12-, and 15-inch lines. 
These brushes I have found invaluable for removing the accumulation of sand in 
our flat graded lines,1 and for cleaning the pipes generally. I am not aware, however, of 
there ever having been anything like a fungous growth in our sewers, and Mr. Miller 
(whom you know) assures me that he has had no trouble with or knowledge of anything 
of the kind. 


New Castle, Pa. (J. H. Miller, Esq., City Engineer) : 


With reference to the operation of the sewers in New Castle, constructed in accord- 
ance with the plan furnished by you in 1887, I would say that I think no system could give 
more general satisfaction. We have at present in operation seven miles of pipe sewers, 
two miles thereof being 6-inch pipe. The first use of the same was in 1888. The only 
stoppages thus far have been one on the 6-inch line and one on the 8-inch line. Cost of 
removing the former was $15.25, and of the latter, $3, making a total in three years of 
$18.25. You are probably aware that most of our flush-tanks are the Rhoads-Williams 
siphons. Our sewers, so far as I have been able to discover, and so far as reported by 
the plumbers in making connections therewith, are clean and in good condition. We 
have never used, nor found it necessary to use, a steel brush or any other appliance to re- 
move fungus from any of our sewers, and I was very much surprised to learn of such 
difficulty occurring in sewers that were supposed to be regularly flushed. Perhaps we 
are congratulating ourselves too soon; possibly when our sewers have been in use for 
ten years we may have some trouble. We examine our flush-tanks once a month to see 
if they are working properly. 


San Bernardino, Cal. (F. C. Finkle, Esq., C. E., City Engineer) : 


I am sorry that I can say nothing favorable of our sewer system. The stoppages have 
been so frequent that we have not been able to keep track of the number, and the cost 
has been so great as to bankrupt the sewer fund of this city. We have taken up all 
6-inch pipe and replaced it with 8-inch, which has remedied matters some. Fungus is 
growing in the sewers; especially was this the case with the 6-inch portion of the system. 
Our flush-tanks work perfectly, so that the difficulty is not blamable to them, and the 
gradients are good, being from one foot to two feet in each 100 feet. This city will 
never put in another foot of 6-inch sewer, the cost of keeping them clean is so great that 
it pays better to use larger pipes in the first instance. ? 


East Liverpool, Ohio (John G. Unkefer, Esq., C. E.) : 


I was employed there by the board of sewer commissioners in the capacity of engineer 
during a period of eighteen months. The first six months were employed in sewer con- 
struction, and during the twelve succeeding months I had charge of the system, and su- 
perintended the plumbing work and construction of house connections. The length of 
the sewers is about ten and one half miles, 31,942 feet, or a little over six miles, being 
6-inch pipe, and comprising the lateral sewers, which extend from the main sewer on thirty 
different streets, and through which nearly all the sewage must pass. At the upper end 


1 Nearly all of the sewers in Norfolk are laid in a very active and very fine quicksand, which finds 
its way through the smallest opening of the sewers. 


2 I have no knowledge of the plan under which these sewers were constructed, nor of the character 
of the work done. One or the other, or both, must have been singularly defective.—G. E. W., JR. 
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or head of each line is placed a Field- Waring flush-tank of 150 gallons capacity, and by 
regularly flushing each line no trouble was experienced in keeping the sewers free from 
stoppages or growth of any kind. Not one cent was expended for removing obstructions 
{from use) in the 6-inch pipe during the time I had charge of the sewers. Neither a steel 
brush nor its equivalent was used to remove fungus. None was needed. 


Wichita, Kansas (O. Mulvey, Esq., City Engineer) : 


We have no 6-inch sewers in use here except some house connections, and therefore 
no stoppages in 6-inch sewers. Our smallest laterals are 8-inch, and since June Io, 
of this year, at which time I assumed control of the sewers since their completion, we 
have had only eight stoppages. The most of these were easily removed with the use of 
hose and fire hydrant. A few required the use of rods and scraper. Our system has 
been in use only since January last. 


Keene, N. H. (P. F. Babbidge, Esq., Superintendent of water-works 
and sewers) : 


When I assumed the office of superintendent, the sewers had been in use about five 
years. During this time but little attention had been paid to them, and no balls had 
been run through the lines at all. Of course I found the lines in rather bad condition, 
but had no trouble in cleaning them with balls and a liberal use of water, except ina 
few cases, where roots had got into the pipes through imperfect joints, or, as in one case, 
when we got a lot of bottles out. The fungous growth you mention I have never noticed 
in the 6-inch lines to any extent, or at least the balls have always cleaned it out. I have 
noticed the fungus in the large mains, but it has never caused any trouble to get rid of 
it. Our flush-tanks have always, and are now, working all right. I have done but very 
little work on the sewers this year and have not had a stoppage yet [November 20, 
1891]. In 1890 it cost $386.60 to clean, repair, inspect all plumbing work that was done, 
and in fact everything in the shape of labor that was done on the sewer system, and we 
have thirteen and one half miles in operation. We have 53,906 feet of 6-inch pipe. 

. . The system complete to-day is as follows: 6-inch pipe, 54,106 feet; 8-inch, 2,745 
feet; 10-inch, 1,380 feet; 12-inch, 3,852 feet; 15-inch, 9,065 feet ;—total, 71,148 feet. The 
system is flushed by fifty-two Field-Waring flush-tanks, all of which work all right and 
keep the lines free and clean with the help of an annual running of balls through the - 
pipes, which is done by three men in about two weeks at a cost of about $65. 


Hight hundred families (estimated) are connected with the sewers. . . . . The cost 
of maintenance for the year ending Dec. 1, 1890, was $823.53. This amount included the 
inspection of plumbing, all tools, and superintendent’s salary. . . . . The whole 


system here is working like a clock. 


Pittsfield, Mass. (W. R. Plunkett, Esq.) : 


I can’t tell, in answer to your inquiries, the mileage of 6-inch sewer pipe laid here: 
and the records of the different boards of commissioners were so kept that it would re- 
quire some measuring to find out. I never heard that there was any fungus in our 
sewers. There have been times, not often, when the smaller sewers have been stopped 


by rags, shavings, or sticks. This generally occurs below where a new house has been 
built. 


Stamford, Conn. (W. B. Pierce, Esq., C. E.): 


The number of stoppages recorded in Memphis gives it a remarkable record in more 
than the yellow-fever. One would almost believe somebody had been making a business 
of clogging the sewers for reasons of their own. . . . . Compared with Memphis 
our record is excellent. Since the first connection was made on Nov. 23, 1887, there 
have been but five or six stoppages in the whole system, and of these all except one were 
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in the 4-inch house drains. The exception was on Guernsey Avenue sewer, where, through 
a loose joint or cover, a quantity of sand caused a small obstruction, which four men re- 
moved ina couple of days. The house drains were all stopped by grease and other im- 
proper substances. No record was kept of the cost of removing obstructions. Our sys- 
tem is mainly composed of 6-inch and 8-inch pipes, there being about nine miles of the 


6-inch and two miles of the 8-inch, in a total length of a trifle less than fourteen miles, the. 


entire system. Whenever the Ys or manholes have been opened, observations have 
been made as to the clean condition of sewers. We have noticed a little fungus on sev- 
eral occasions, but not enough to ever cause any trouble. It is always at the water line, 
and detaches itself without any help other than the flushing. We have never had occa- 
sion to use brushes, rods, or anything else to remove it. We have never had occasion 
to clean any of the sewers except the Guernsey Avenue sewer already noted. 


San Diego, Cal. No response has been received from this city, and 
I have no later information than that contained in the report of the su- 
perintendent of sewers to December 31, 1890, in which he says,— 


Ten stoppages of the pipes have occurred within the year, and have promptly been re- 
lieved without great expense to the city and without serious embarrassment to the citizens- 


The length of 6-inch sewers in San Diego is over thirty miles. 


Mr. T. J. Graham, of Memphis, who, as a dealer in sewer-pipe, has 
kept close watch of the sewers from the first, and who was a member of 
the city council from 1882 to 1890, writes to my correspondent : 


It is known that when Col, Waring’s system was put in here it was the first gen- 
eral system of that kind ever put in, and while Col. Waring was here, from January 
to June 1880, a little more than £8 miles was built,—rushed through regardless of weather 
or high water, which seriously interfered with the proper laying of pipes. It would not 
be very wonderful if work done under such circumstances should show some defects as 
time goes on. 

But the great matter that concerns the people of Memphis most is this: In the reme- 
dying of these troubles, that most vital of all the points in our system, ¢hezr sanitary 
efficiency, has been overlooked or disregarded, and only the mechanical working of 
removing a certain sewage flow studied and provided for. 

When Col. Waring came to Memphis, he found no sewers (except about four miles of 
private lines), and he found the earth’s crust honeycombed with privy sinks, the number 
of which ran away up in the thousands. It was determined to clean out all the sinks, 
disinfect them, and then fill them with fresh clay; put in the sewer system, and alse lay 
drain tile to prevent, as far as possible, the excess of moisture carrying the poison to the 
surface, and to facilitate the soil-cleansing process by the rain-fall carrying down to the 
drains matters deleterious to health, and by placing them below the grade of the sewers 
to maintain the sewer system free from disturbance caused by the bad soil in which they 
were laid. 

The most important part, in fact the vital principle in the Waring system, is the 
Rogers-Field automatic flush-tanks, or the question of flushing. Anyone that knows 
anything at all about this system of sewers, is aware that they must be flushed regularly 
and often, or they become a curse instead of a blessing. They must be washed, or 
flushed at the least, once in 24 hours. 

The flush-tanks here work automatically. The water used up to 1890 was muddy, and 
carried often as much as 40 per cent. of its bulk in sediment. This sediment settled in 
the tanks, so that it seriously interfered with the proper working, and for some time a 
man was employed to look after them and clean them out, but since 1890 we have had 
nothing but clean water “ as clear as crystal.” 


The man that formerly cleaned out the mud from the flush-tanks was released, and 
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since that time, about one and a half years, they have been examined “ semi-occasionally,” 
and as I write, fully 50 out of 257 flush-tanks do n’t work at all, and over 75 of them flush 
perhaps once in three or four days, and there are not over 150 out of the whole lot that 
work properly, principally because the castings are corroded. 

This is what I call a lack of sanitary efficiency, and a want of sanitary appreciation on 
the part of somebody, presumably those in charge, and so far I think it-can readily be 
seen that the fault is in the administration and not the projectors of the Waring system. 

The obstructions, which have caused much fear in the minds of those who have been 
looking after the sewers of our city, are not the faults of the system, but arise from vari- 
ous causes, the principal one of which was that, when a stoppage occurred in a 4-inch 
house-drain, a plumber used to go with a long plunger, made to fit 4-inch sewer-pipe, and 
force out the obstruction, no matter what it was, into the lateral lines, where the city had 
to go to the expense of removing it." Such things became so frequent that a plumbing 
inspector was appointed, and new laws made, and new rules drawn to govern such cases, 
and yet it is still difficult to prevent trouble of this kind in the older part of the city. 

Another reason why the obstructions in Chelsea would never be anything like so fre- 
quent as in the older sewered portions, is that it is not so thickly settled, and the princi- 
pal portion of the population is made up of people who own their own houses, and who 
would have to stand not only the expense, but the inconvenience, of such stoppage or 
obstructions, and therefore, as a class, they are much more intelligent users of the 
sewers, with their value, from a sanitary point of view, ever before them. Of course, any 
sewer serving such a population as this, would fare infinitely better in the matter of 
obstructions than sewers in the alleys of the heart of the city, largely used by an ignorant 
colored population. 


Major J. H. Humphreys, who was for some time the principal assist- 
ant engineer at Memphis, who resides there, and who has, for the past 
twelve years, been much interested in sewerage work, writes that he 
thinks that experience has shown that economy requires the use of man- 
holes, and that nearly all the stoppages were in the 6-inch pipes. He 
reminds me that he expressed the opinion in 1883 that 8-inch pipes should 
be used asa minimum. Concerning the defects developed in Memphis, 
he says,— 


I cannot see how they detract materially from the credit which is your due for intro- 
ducing here the separate system, which has been so extensively imitated by towns and 
cities in the United States. Nor do I see anything in the facts which constitutes an 
argument against the separate system as such. I am now more in favor of the system 
than at any previous time, both on economical and sanitary grounds. Would it not, on 
the other hand, have been without a precedent, if the system had been so perfect that 
experience could point out no changes that were desirable. 


Accounts of the Memphis work attracted some attention in Europe. 
By request I prepared a paper for the Sanitary Institute of Great Britain, 
which was read at its annual congress. In the course of discussion Mr. 
Rogers Field said,— 


I agree with the president that it would have been better if there had been manholes 
on the sewers. At the same time, there were several very special features in this case 
which altogether took it out of the ordinary category. Not a single old drain or street 
gully was connected with the sewers, and all the house-drains were strictly limited to 


_ 1Mr, R. Frank Hartford, for some time the engineer in charge of the Memphis sewers, told me 
personally, and one of his reports confirmed it, that the system was being seriously injured by such 
processes, and that he had been, thus far, powerless to prevent them. 
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4-inch pipes, so that nothing could get into the sewers that could not pass through a 
4-inch pipe. All the service and branch sewers were automatically flushed every day by 
the discharge of the flush-tanks. The ventilation of the sewers was effected by an im 
mense number of ventilating pipes, one of these being carried up every single house. 
These conditions were altogether unprecedented, and they could, therefore, hardly judge of 
the works by the rules applicable in ordinary cases. 


Mr. Lavoinne, then chief engineer of the department of Rouen, wrote 
a paper describing the principles of the system, in the course of which 
he said,— 


While understanding that municipal bodies should hesitate to undertake a general 
transformation which would devolve upon them expenses and responsibilities which now 
fall upon the owners of private property, it is nevertheless desirable that trials should be 
made in the new direction indicated by Mr. Waring. These trials would not be costly, 
and they might lead to the solution of a question at once important and radical and of 
the highest interest to the public health. 


Mr. Lavoinne wrote me, privately, that the sewerage of the city of 


Memphis had solved the sewerage problem of Paris. 

In 1883 a small section of Paris, in a district called ** The Marsh,” 
was sewered on this system by order of the public works department, 
under the direction of Mr. E. Pontzen. This work was described ina 
pamphlet entitled ‘‘ Premiere Application a Paris en 1883 de l]’Assai- 
nissement Suivant le Systeme Waring, par Ernest Pontzen, Ingénieur 
Civil. In this Mr. Pontzen says,— 


The first application of sewerage according to Waring’s system, made in Paris in 1883, 
in a quarter where all of the unfavorable conditions are combined, has been a complete 
success. The establishments drained by Waring’s system leave nothing further to be 
desired in a sanitary point of view, and the ezseméle of the drainage-works has not, dur- 
ing the five months it has been in operation, given rise to the least complaint. The 
water-closets in the court-yards are no longer offensive, and their presence would not be 
suspected; the conduits of the system have never required any special cleansing; no 
deposit has been formed in the collecting sewer in the Rue de Rivoli at the mouth of the 
main, and the air in this main, constantly renewed and passing only over recent matters 
moving in arapid current of water, has no odor. The officers of the city and the mem- 
bers of the municipal council more particularly interested in the improvement of the 
sewerage of Paris have watched the experiment with interest, and I am permitted to say 
that the good services rendered by the combined arrangements introduced by Mr. 
Waring contributed largely to the influence which led the municipal council to decide, in 
its session of April 11, 1884, that the preliminary official inquiry which is about to be 
made, and which is the prelude of a definite decision as to the method of sewerage of 
Paris, should relate both to the direct discharge of household wastes into the existing 
sewers, and to their removal by separate sewers. . . . . This is one of the great 
advantages of Waring’s system of sewerage, that it can as well be established in isolated 
sections, constituting an auxiliary and an economical complement of the great system of 
sewers, suited to receive fresh faecal matter and household waste, as it can, by itself 
alone, be extended for the complete drainage of whole quarters or of entire cities. 
Whatever may be the extension of a series of sewers according to Waring’s system, it 
retains, always, by reason of its exclusion of storm-water, the great advantage of requiring 
only small diameters and reasonable inclinations in which the volume of flow undergoes 
only slight variations, and for the cleansing of which relatively small quantities of water 
suffice. 
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When the question of making an appropriation for my compensation 
came up in the city council, Mr. Alphand, the director of works, said,— 


As to Waring’s system, established in a quarter where the flow of matters is consider- 
able, it has produced results. It was believed before that a special sewerage could not 
work in the sewers without the employment of suction or pressure. The trial of Waring’s 
system has proved that by the simple natural fall of sewers, and by intelligent flushing 
applied to the water-closets, we may so dilute the matters as to render them sufficiently 
liquid to cause them to flow through pipes. It has been said that the demonstrations 
have not succeeded because during a period of trial three obstructions have occurred. 
Permit me to reply that this itself rather indicates success, because only three obstruc- 
tions in such a considerable length indicate that the system has a real value. I want to 
say this very clearly, because by the terms of the report of the commission it might be 
thought that these trials have not been conclusive. 


I am informed that this system is now used to a considerable extent 
in Paris, for the sewers of outlying districts, bringing them into connec- 
tion with the large sewers. 


Mr. A. Vescovali, chief engineer of the municipal service at Rome, 
wrote in 1885,— 


You ask my opinion of Waring’s system. I reply that I consider it excellent and pref- 
erable in practice to all of the more or less complicated systems that have been devised 
in these later times. I have proposed an application at Rome, but the municipal admin- 
istration do not care to hazard a change from the old combined system that we have 
had since the ancient Romans. This system is, in fact, very good for us, because we 
have an abundant water supply which we can use without stint ; but in the new quarters 
I think it would be well to adopt Waring’s system with all its flush-tanks. This system 
would, in my opinion, be excellent if you could deliver its outflow at a distance in the sea, 
as you propose, but that, perhaps, would be difficult for want of fall. . . . . I still 
think it is preferable to all mechanical systems, wherever, because of insufficient water, 
the combined cannot act efficiently. Iam a declared partisan of the combined system, 
which is the system used in Rome since its foundation. Our old and very imperfect 
sewers are a proof of the goodness of the system, because, with the abundant streams of 
water flowing through them, they are, in spite of their imperfections, free from objection 
and produce no bad odor. In the new quarters, on the contrary, although the sewers 
are better constructed and on a much better system, the odors are very troublesome. 
You know we have had to have recourse to periodic flushings with Field’s siphon. 


About 1888, Mr. J. G. W. Fijnje, one of the most distinguished en- 
gineers of the Dutch government service, wrote a paper on the sewerage 
of The Hague, in which he recommended the adoption there of Waring’s 
system. 

It is hardly necessary to refer to the great extension of the system here, 
several of our largest engineers occupying themselves almost exclusively 
with the construction of sewers for the smaller towns according to the 
system first introduced in Memphis, incorporating with it, of course, the 
improvements which the experience of the last twelve years had sug- 
gested. 

It should be a source of satisfaction to the members of this Association 
to know that a process of sanitary improvement, which has secured such 
wide adoption, first originated in a paper read at one of its annual con- 
ventions. 
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(Since the foregoing was prepared for press the following have been 
received.) 


Laconia, N. H. (S. B. Smith, Esq., Chairman of sewer commission) : 


The sewerage system put in by you, and now in use here, is giving perfect satisfaction. 
There have been no “ stop-ups” and the flush-tanks have kept the pipes comparatively 
clean. I am especially pleased with the workings of the two main outlets and the “in- 
verted siphon” under the Winnipiseogee river, with which we have had practically no 
trouble. 


Stamford, Conn. (W. B. Pierce, Esq., C. E.): 


The condition of the sewers in Stamford has not altered materially during the past 
year, except that more houses have been connected, and that we have put in two exten- 
sions amounting to about 1,400 feet of 6-inch sewer. After five years’ use, the sewers are 
being cleaned for the first time, and during that period there has not been one stoppage 
in a sewer, and not more than a dozen in the house drains. Have been over about three 
quarters of the system, and find practically no deposit. To-day we have 555 connections. 


eat i 


XXIV. 


PROJECT FOR STRAINERS FOR RAIN WATER IN THE 
STREETS. 


By Dr. MANUEL URIBE, 
Mexico, Mex. 


Since the remotest times, the solution of the problem of draining and 
of the cleanliness of the great centres of population has justly occupied 
the attention of those who interest themselves in sanitary questions. 

A multitude of systems have been proposed to reach this object, and 
from the time of the Romans small drains have been constructed to 
carry off all excrementitious matter from the cities. 

The question of the pre-eminence of the system of canalization over: 
that of fixed or movable deposits being solved, and the superiority of 
construction of combination drains being admitted—that is to say those that 
carry off, together with faecal matter, the water used for domestic pur- 
poses and rain water, over the dzvzsor and pneumatic systems, which 
would be inapplicable among us on account of the great cost and 
dificult preservation and other circumstances entirely local,—our most 
vehement desire is to see the project of the drainage of our city realized 
by the combined system of canalization as preferable in a great meas- 
ure to all others. 

Our present network of small drains, defective from every point of 
view, and with none of the conditions of gradient and easy cleansing by 
the water, can be compared to a series of ditches of deposits, where the 
excrementitious matters deposited for a long time poison the air of the 
city with their pestilential emanations, which escape through the drainers. 

In the time of rains it is enough to observe the bad odor, that even in 
the principal streets is so noticeable, to understand how necessary and 
urgent is the construction of a new system of drains based on truly scien- 
tific principles. 

It is not many years since the waters of heavy rains, filling the drains 
suddenly and not finding an easy exit, dislodged the gases it found in the 
way and covered the sidewalks with a dirty and pestilent-breeding liquid. 
Faecal matters very often floated on the surface, and the flowing of these 
waters being extremely difficult, they were slowly dried by the sun, 
thus originating miasma, which, no doubt, influenced greatly the pro- 
duction of our habitual visitor, typhus fever. This was before the 
installation of the pumps of San Lazaro, thanks to which the water now 
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disappears rapidly in the rainy season; but under ordinary circum- 
stances the deposits of excrementitious matter continues in the drain, and 
the fermentation abundantly produces gases, which escape through the 
present point of ventilation—the drainers of the houses and the streets. 

Mr. Gayol in his recent project of canalization, presented to the cor- 
poration of this capital, indicates the convenience of constructing, on 
commencing the new drains, drainers to receive the rain-water from the 
streets, similar to those used in England, under the name of gwély, and 
in Berlin and Frankfort under that of schlamm-samler. 

These gullies, which we will briefly describe in order to make a com- 
parison, consist of three principal parts (Fig. 1). First, there are 
openings placed in the stream or ditch close to the foot-path, below its 
curbstone, and covered with a casting grating movable round its axis; 
second, a vertical well of masonry 2.05 metres deep by 0.65 m. wide and 
with a crown of 0.23 m., sheet-iron boxes being placed at the bottom to 
receive and deposit large bodies, such as stones, rubbish, etc., which 
should not enter the drain, these being easily and rapidly extracted when 
the boxes are filled; third, one metre from the bottom of the well and 
consequently about half way up, a 0.16 m. tube, which goes through the 
wall of the well horizontally and afterwards curves up vertically, con- 
ducts to the drain the water which, after leaving the solid bodies, reaches 
its opening and empties itself automatically. 

All the gullies are provided with a hydraulic lock made by a sheet of 
iron placed vertically in front of the opening of the tube, and about 
0.06 m. away from it. A hinge on its upper side enables it to be raised 
by means of an iron shoot for the necessary cleaning. 

This is prolonged a little lower than the entrance of the escape tube. 
When the level of the water reaches this sheet it completely prevents the 
escape of gases, the general arrangement of the system permitting the 
extraction of the sand and rubbish that fall from the street. ~ 

When these materials accumulate in large quantities they reach the 
mouth of the tube, impeding the escape of the water which rises and 
causes the stream to flood, thus warning the laborers that they must be 
extracted. 

Mr. Gayol in his project modified the above arrangement, proposing 
the installation of strainers without hydraulic locks, ‘*‘ because among the 
rules for the maintaining of the drain system there should be one estab- 
lished that the deposit boxes should not contain water, especially in the 
dry season,” for fear it should putrefy if left there too long, it being a 
difficult matter to change it frequently in the months when it does not 
rain. 

Following this idea, the tube that carries the water to the drain is 
placed in the upper part of the structure without a valve of any descrip- 
tion; and so that the gases shall not escape through the strainer, he 
shows the convenience of placing the wells of ventilation, those of 
inspection and those destined to receive the lamps, as near as possible to 
the emptying place of the rain sewers. 


STRAINERS FOR RAIN WATER IN THE STREETS. Evi 


The construction of a new network of drains with all the proper con- 
ditions—impermeability, a fall, and an easy flow of water,—so as to real- 
ize the principle of con¢tznual ctrculation, united to the installation of ade- 
quate ventilation wells, would make hydraulic locks in the street strainers 
completely useless; but taking into account the difficulties of all kinds 
that would surely hinder for a long time the realization of a project of 
such magnitude, and considering the wretched state of the present system 
of street drainage, we intend proposing an economical system, easily 
carried out and which has, in our judgment, great advantages from a 
hygienic point of view. 

As the street strainers are now made they consist of an opening in the 
drain covered by a paving-stone, with two wide transversal openings, be- 
low which a small vertical well terminates, forming a right angle ina 
sewer or square conduit, which carries the water to the highest part of 
the drain. 

The said sewer, with a minimum inclination of 0.o1 m. per metre, has 
not more than 0.04 m. of total fall, and the drains being generally full 
in consequence of their capacity being less than that required, the water 
remains stagnant, filling half or more of the sewer and keeping the level 
of the water in the drain. 

There is not a strainer in which, on raising the stone, a black, pesti- 
lent liquid is not found, the emanations from which rise without any 
hindrance through the openings in the stone into the street. Unfortunately 
this deposit is-much greater and even more offensive in the common 
cases, in which the flow is caused by the sewers of the houses themselves 
which simply have an opening covered with a perforated paving-stone 
below the curb-stone of the foot-path. 

It will be easily understood how inadequate this system is, especially 
as the sewers of the houses are generally dirtier and more infectious than 
the drains. As will be seen, a remedy is needed for this system by 
putting hydraulic locks in the strainers, which will prevent the escape of 
gases, and by having the house sewers constructed separately from the 
street drains.- ; 

According to the last regulations of our Superior Board of Health, all 
houses should be supplied with ventilating tubes prolonged to the roofs, 
and by them the ventilation of the sewers can also be maintained until 
ventilation wells or tubes at a great height especially adapted for the pur- 
poses are constructed. 

The system we propose to the consideration of this respected assembly, 
consists essentially of the following parts: 

1. The opening place in the gutter under the sidewalk and covered 
with a movable sheet of iron on a strong hinge. 

2. A square well made of paving-stones perfectly united one with an- 
other, and whose direction instead of being vertical should be strongly 
inclined towards the axis of the street where the sewer is placed. 

3. Ata certain distance this conduit changes its direction suddenly in 
the form of a V of unequal branches, whose angle, which may vary 
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between 95° and 120°, is constituted by the largest branch that comes 
from the grating and after a short distance inserts itself into the largest 
part of the drain. 

4. In the angle thus formed a vertical stone separates the two branches, 
leaving between the lower part and the vertex of the angle an interval of 
0.06 m. through which the water passes, descending with great velocity 
on account of the inclination, conquering the resistance of the second in- 
clined plane and falling into a drain. 

A certain quantity of water always remains in the V, contributing 
together with the trap to form a valve that completely impedes the 
escape of gases from the drain into the street. 

The inclination and length of the largest branch can vary according to 
the depth of the drain and the distance from the sidewalk, but in general 
it would be better to give them the greatest inclination possible, in order 
that the calculation of the angle formed should allow a retention of water 
O.I m. deep in its deepest part. 

The trap ought to run in openings situated in the walls, lateral from 
the conduit to 0.06 m. above the vertex of the angle, which permits it to 
be taken off at will in the remote case of obstruction, for the usual clean- 
ing can be done by introducing a spade into the opening in the street and 
extracting any earth or rubbish that may have fallen in. 

As with us there is not the bad habit of throwing all sweepings into 
the strainers in the street, as they do in Paris instead of having them col- 
lected by special carts; and the pavements not being strewed with sand, 
it is only in the rainy season that any considerable quantity of earth can 
be dragged into the gutters by the water, but this which happens now 
will not be any disadvantage to the working of the system, considering 
the quantity of water. 

Stones, or any such large substances that may be dragged in, could not 
pass through the crevice, and if by chance this should be obstructed by 
mud, the water would tend to flow towards the street if the conduit were 
full, which would show the necessity of cleaning it. 

As these strainers require very little water to act they have not the 
disadvantage of the large deposit boxes, in which a volume of water 
charged with organic matter becomes putrefied and throws out infectious 
gases. 

It would be easy in the dry season to renew the water required in the 
strainers, arranging that when the street is watered a certain quantity of 
water should be thrown into the openings of the gutter. 

I believe this system will give good results, preventing the stoppage of 
the water and exhalation of gases. Besides, it has already been put in 
practice for the first time in the declivity of the court-yard of the house 
of Dr. D. M. Hernandez in the city of Toluca, with perfect success. 
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XXV. 


A PERSONAL EXPERIENCE WITH SCARLET-FEVER, 
DIPHTHERIA, AND MEASLES IN HOSPITAL a 
PRACTICE. 


By Dr. SAMUEL E. MILLIKEN, 
Lew York City. 


‘While house-surgeon and resident in the Hospital for Ruptured and 
Crippled, of New York, where we had an average of one hundred and 
eighty (180) children, all of whom were from four to fourteen years of 
age and under treatment for some surgical trouble, epidemics of scarlet- 
fever, diphtheria, and measles occurred. 

These children, coming mostly from the tenement districts of the city, 
and a large percentage at that time being afflicted with some tubercular 
joint lesion, caused us great anxiety for fear of a large mortality from the 
contagious diseases. 

I shall only endeavor to make a few passing remarks on the methods 
adopted in our hospital for the purpose of isolation. No provision had 
been made at the time of building the institution for the care of such 
cases, other than to have allotted one small room for the temporary 
reception of any child who might develop a contagious disease, and 
when once the diagnosis was clear, the case would be transferred to one 
of the city institutions especially devoted to the care of such diseases. 

For a time we practised the method of transferring, until the question 
of safety to the child was brought up, as not infrequently the patient had 
only recently been subjected to some grave bone operation. 

There was no other way than to endeavor to isolate within our own 
building, and this at first seemed practically impossible. No greater 
task could have seemingly been undertaken than to establish such a 
quarantine,—as it finally so resulted. 

The building was five stories high, and the uses to which each floor 
was put was as follows, ordinarily : 

The first was for the resident staff and trained nurses, with our 
out-door department occupying about one third of the same, but fairly 
well excluded from the main stair-case (or stair-way). 

Second floor was one large ward for the boys. 

Third floor in a like manner for the girls. Off from each ward were 
small rooms for the reception of cases immediately after operation, others 
for dressing patients in, water-closets, etc. 

Fourth floor was divided into a large school-room, where the children 
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were kept occupied for two or three hours daily, an operating room, 
rooms for the help of the hospital, and five medium sized rooms which 
had heretofore been occupied by private cases. 

Fifth floor was a general play-room where the children were taken 
every afternoon for recreation, and one small isolating room which 
opened into a back stairway. 

Disadvantages: It resolved itself into this,—that the fourth floor must 
answer the purpose of isolating three kinds of contagious cases. 

The rooms opened into a common hall-way, which made very close 
proximity. 

The source of infection was found to come from the children’s laundry 
and clothing brought them by their parents once a week, and not until a 
quarantine against such clothing had been established did we cease 
to have new cases. 

I had the individual care of all the patients so afflicted, and about fifty 
children were attacked during the epidemic. Of that number, not more 
than six had any two diseases. 

The means adopted: When a suspicious case occurred in either of 
the wards it was immediately transferred to the small isolating room on 
the top floor. 

When once the diagnosis was made, the patient was then transferred 
to a room on the fourth floor where such cases were kept. 

After each suspected case had been taken from the ward everything 
was fumigated and allowed to air half a day before the well children 
were allowed to return. 

The small isolating room was treated in a like manner. 

Each set of cases had a nurse who was quarantined from the rest 
of the hospital. 

Before entering any of the rooms where the contagious cases were 
kept, I took the precaution to put on a gown that entirely covered my 
other clothing. Afterwards I used strong bi-chloride of mercury solu- 
tions (1 :2000) for my hands. 

The mortality was very small considering the class of cases we had to 


deal with, and if I remember rightly, most of the deaths were when two 
diseases existed. 


CONCLUSIONS. 


1. With very poor facilities we can accomplish a practical and 
effective quarantine. 

2. When in a large public institution, the source of the contagion 
or infection must first be learned. 

3- By the proper precautions the physician can with safety prevent 
the contagion spreading if he will only protect his clothing and make 
free use of corrosive sublimate solutions on his hands. 

4. In private practice no greater danger should be anticipated 
if prophylaxis is only observed. 


XXVI. 


PREVENTION OF OPHTHALMIA NEONATORUM. 


By Dr. AUGUSTIN CHACON, 


Mexico. 


Public hygiene not only takes into consideration the prevention of the 
development and spread of those diseases, which, at the same time, im- 
pair the health and endanger the existence or lessen its duration, but 
also of those which, without compromising life, cause a serious trouble 
to the individual and consequently to society. Such is the case with 
those diseases of the eye which result in blindness. This is fully proven. 
The loss of sight not only deprives a person of a most precious gift, but 
affects the interests of social society in two ways: first, because a blind 
person cannot contribute his quota to public labor, and second, be- 
cause said person, far from contributing to production, is a parasite 
upon the community,—living at its expense. Not only, therefore, from a 
humane point of view but taking into consideration the economical in- 
terests of society, it is of the greatest importance to avoid blindness, as 
we can much more easily prevent than cure the same, and it is to be 
desired that on subjects of such a nature, some attention should be be- 
stowed by hygienic associations. 

The most frequent causes of blindness are the different forms of 
atrophy of the optic nerve, and the purulent ophthalmia. I shall pass to 
the second, because the prophylaxis can accomplish much in preventing 
its development. I shall confine myself to the ophthalmia neonatorum. 
Magnus demonstrated several years ago that Prussia would save 8,000,- 
000 marks a year, if the prophylaxis of purulent ophthalmia could be 
attained. 

The causes that contribute to the propagation of this disease are,— 

1. The existence of genital gonorrhoea. The hygienic measures that 
contribute to diminish this disease, will act in the same sense against 
ophthalmia neonatorum. 

2. The existence of said purulent ophthalmia—that is, contagion. The 
curative means which produces its effect in the least possible time, will 
lessen the duration of the disease and the danger of contagion. 

There are resources against the appearence of ophthalmia neonatorum, 
though the two first causes above mentioned may not have been able to 
be arrested, and although there may be deposits of morbid germs in the ~ 
eyes of the infant. 

At length, from a practical point of view, it matters little that the eyes 
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of the infant should contract purulent ophthalmia, could it be attended to 
in time, that is, on the supposition that the means employed should be 
capable of preventing any injury to the sight. This observation will be 
developed in due time. 

The first cause of the spread of ophthalmia neonatorum, the existence 
of genital gonorrhoea, ought not to be treated by an oculist before intelli- 
gent members of this Association who make hygiene a specialty, and to 
whom its study more properly appertains, and I shall therefore overlook 
the same and treat the second, to prevent the appearance of the disease 
although the germs thereof may exist. 

Purulent ophthalmia neonatorum is owing to the inoculation in the 
eyes of the infant of the virulent vaginal secretions of the mother. To 
counteract this possible inoculation, different means have been resorted 
to, which I shall barely mention, as they are so well known. In the first 
place, the vagina ought to be thoroughly cleansed before delivery, by 
means of some disinfecting liquid. The simple washing of the eyes of 
the infant with water, care being taken however that the water employed be 
not that used in the bath, has diminished the number of cases of ophthal- 
mia in the hands of Konigstein from 5.6 to 3.5 per cent. The antiseptic 
solutions of boracic acid, carbolic acid, and corrosive sublimate, are quite 
efficacious to disinfect the eyes of the infant. But among the preventive 
proceedings that which enjoys most credit is that of Crédé, which con- 
sists in dropping into the eyes of the infant just born, and after having 
been washed, a drop of a solution of nitrate of silver in proportion of 2 
per cent. Crédé has seen the number of cases of purulent ophthalmia 
decrease by his process from 10 to ¥% per cent. 

Dr. Valude of Paris employs iodoform in an impalpable powder with 
the same object, blown in under the half-opened eyelids of the infant. 
The powder remains there, and produces a continual asepsis. This 
process is recommended on account of its simplicity and for its inoffen- 
siveness, being, according to Valude, even more efficacious than Crédé’s. 

In a statistical report formed in the sections of Drs. Barr and Tarnier 
of Paris, it has been demonstrated that with this preventive method, the 
number of cases of purulent ophthalmia is one half less than with that of 
Crédé, and even when the disease breaks out, it loses much of its 
virulency. 

The use of these prophylactic measures ought to be obligatory for 
physicians amd midwives who attend childbirth. 

I have already indicated that the purulent ophthalmia of new-born 
infants offers, in the majority of cases, but little danger to the sight of the 
children, leaving perhaps small traces, if it is attended to in time by 
some intelligent hand. This can not be regarded, however, as a general 
tule, for there are some eyes incurable, whatever remedies may be ap- 
plied thereto; but in a general manner it is certain. 

It is true that not all cases of ophthalmia of new-born children are 
equally dangerous. We meet with some cases of simple conjunctival 
catarrh, the muco-purulent secretion, as well as the real purulent form 
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of greater danger produced sometimes by a bacillus described, by the 
American bacteriologist Weeks, sometimes by the common micrococcus 
pyogenes and on other occasions by the gonococcus. 

In infants, however, under the same circumstances it is less dangerous 
than in adults, because in the former there is not under the epithelium of 
the conjunctiva the layer of lymphoid cells which exists in adults, or if 
it do exist, it is very sparingly developed. ‘This layer is very propitious 
to the spread of cocci. 

It sometimes happens, however, in practice, that children are not 
taken to see the physician until the disease has made such progress 
that the sight is already injured forever; the cornea becomes ulcerated, 
is perforated, the iris prolapses therefrom and adheres, definitely resulting 
in a cicatricial staphyloma which scarcely neat a luminous percep- 
tion. 

This delay in consulting the physician depends on different causes 
upon which we must fix our attention. In the first place, the danger of 
the disease is not always understood ;—among the poor and ignorant 
classes it is considered as a slight affection, as a harmless inflammation 
which will yield to household remedies, but later they are convinced 
to the contrary,—when the damage has no remedy. 

It sometimes happens that the mother is so scarce of means that she 
can neither consult a physician nor take. it to the dispensaries, for when 
the disease spreads, the mothers are in the first days of their lying in, 
and they have no one to take the infants to see the doctor. 

It would be convenient to advise the parents of the danger the eyes of 
children attacked with purulent ophthalmia are in, and not have them 
believe in a false security, and to have printed on birth certificates which 
are issued by the civil registrar, this note recommended by the Ophthalmic 
Society of Great Britain and Ireland. ‘‘If the eyelids are red and 
swollen or form the site of a secretion some days after birth, the child 
should be taken to the physician without delaying one day. The 
disease is very dangerous ;—if not cured in time the sight of both eyes 
may be lost.” 

It should be necessary besides, that the codes of health should make 
the declaration of every case of purulent ophthalmia for midwives, in 
cases of children of those women whom they attended, obligatory, and 
establish gratuitous domiciliary visits by physicians, paid by charitable 
associations, to attend to said patients. The establishment of free dis- 
pensaries and hospitals for patients with sore eyes, where new-born 
infants could be received and attended to, would contribute to the same 
object. 

It were well to observe in this place the st aculante under which all 
physicians labor, of having some knowledge of ophthalmology, ae of 
having attended the lectures of diseases of the eye. 

Every practising physician is under obligation to know how to ad- 
minister the first attentions to children affected with purulent ophthalmia, 
upon which depends to a great extent the loss or preservation of the 
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sight. If afterwards he does not consider himself as possessing sufficient 
knowledge in that branch of medicine to which he does not dedicate 
himself preferably, he can recommend them to the care of a specialist. 

I would be equally urgent, in opposing this scourge of ophthalmia 
of new-born infants, that the prophylaxis of this disease be taken into 
‘consideration by hygienic associations, and herewith I end my brief dis- 
sertation by recommending to you a study in your meetings of the matters 
the object of which is the prevention of the diseases of the eye and 
consequently of blindness. 

In fine, the prophylaxis of ophthalmia of new-born children consists : 

1. In procuring a diminution, and, if possible, the disappearance of 
genital gonorrhoea. 

2. In avoiding the spread of the disease, though the eyes of the 
infant be already affected. Among the different processes which have 
been suggested for this object, those of Crédé and Valude are the most 
efficacious. 

3. In causing the patients to be attended to from the first symptoms of 
the disease. Wherefore every physician should know how to cure it, and 
besides that, the parents should comprehend the danger in which the 
sight of their children is placed, and if they are scarce of means, that 
they should be treated gratuitously. 


XXVIII. 


EPIDEMIC AND ENDEMIC DISEASES OBSERVED IN THE 
PORTS OF ENTRY OF THE MEXICAN GULF. 


By Dr. LUIS E. RUIZ, 


PROFESSOR OF HYGIENE IN THE NATIONAL SCHOOL OF MEXICO, DIRECTOR OF THE 
HOSPITAL JUAREZ, AND REPRESENTATIVE FOR THE STATE OF MORELOS AT 
THE MEETING OF THE AMERICAN PUBLIC HEALTH ASSOCIATION, 


Mexico. 


The study which I have the honor to present to the American Asso- 
ciation of Public Health in the name of the state of Morelos, is of such 
importance that its own value will assure me beforehand of the patience 
of the Association in spite of the deficiency of the work and my own 
slight knowledge of the subject. 

I propose to divide my treatment of this matter under two headings, 
which will be a geographical and general description of the points 
referred to in this paper and a short description of the hygienic rules 
prescribed by the necessities and circumstances of the country. 


i 


The Mexican coast on the Gulf of Mexico extends from the mouth of 
the Rio Bravo which forms our frontier with the United States of Amer- 
ica, to Cape Catoche on the extremity of the Peninsula of Yucatan, giv- 
ing a total length of 2,300 kilometres. The greater part of this coast is 
low, sandy, andswampy. We observe along its entire length abundance of 
lagoons running parallel with the sea, while on the coast of Yucatan we 
find long sand spits or shoals, which render navigation difficult near land. 
Although this coast is very long, it contains very few places adapted to 
the establishment of good ports, and still less are they adapted for the 
purposes of international hygiene. Nevertheless in the five states (Tam- 
aulipas, Veracruz, Tabasco, Campeche, and Yucatan) which form the 
eastern coast of this country, we find nine cities with ports of entry, sit- 
uated in the following order from north to south, viz.,—Matamoros and 
Tampico (in the state of Tamaulipas), Tuxpan, Veracruz, and Coatza- 
coalcos (in that of Veracruz), Frontera (in that of Tabasco), Carmen 
Island and Campeche (in that of Campeche), and Progreso (in that of 
Yucatan). 
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MATAMOROS. 
[Founded January 28, 1823, by 3,280 Spaniards and half-castes and 580 Indians.] 


Matamoros, which is a port of entry, is situated in 25° 52’ 45”, north 
latitude, and 1° 37’ 34”, longitude east from Mexico, and at a distance 
from this city of 1,075 kilometres. It is built on the right bank of the 
river Bravo, at a distance of fifty kilometres from its mouth, being 
bounded by the same river onsethe north and part of its eastern side. On 
this side also it has two lagoons, that of the Bravo and that of the Los 
Cuarteles. Its streets are wide and straight; its houses are generally 
built of brick, and the commercial buildings have very much the same 
appearance as those of the United States. It is mostly built on alluvial 
soil, mixed with clay and sand, with a covering of vegetable earth. 
Its climate is hot and damp, rain being abundant and the vegetation very 
luxuriant. 

Lindemics.—Paludism in all its forms is commonly observed here, 
and it is found that when the disease is contracted in Matamoros it is 
very rebellious against classic treatment. Among the diseases which 
are endemic in the locality, tuberculosis occupies the second place, and 
generally presents itself in the form that is called quick consumption, 
which is so terrible for young people. Dysentery, either in the primi- 
tive or consecutive form, is very frequent, especially in the beginning of 
the rainy season. Hepatitis, which is a consequence of the paludism 
and malaria of the locality, is also very frequently observed. Gastro- 
intestinal affections are also very common among children, and espe- 
cially those of the poorer classes, their most common cause being the in- 
sufficient food; and lastly the catarrhal affections, above all in the 
mucous membranes of the nostrils and bronchial tubes attack many 
individuals, especially when they are debilitated. 

Epidemics.—The city has been invaded by Asiatic cholera, yellow- 
fever, and influenza, the first and third of these epidemics having been 
imported from Europe, while the second was brought from Veracruz. 
We have also observed cases of eruptive diseases, although these are 
generally not very serious. 


TAMPICO. 


[Founded April 12, 1823, by 200 Spaniards and 60 Indians. It has a lighthouse with an 
elevation of 43 metres, visible for 20 to 22 miles in clear weather, and is situated on 
the left bank of the river Panuco 500 metres from the mouth.] 


Tampico is another port of entry, situated in 22° 16’ 1”, north lati- 
tude, and 1° 20’ 19”, longitude east of Mexico, at a distance of 492 kilo- 
metres from the latter city, to which it is united by a railroad. It is sit- 
uated on the left bank of the Panuco which bounds the town on the east 
and south, while on the north it is bounded by the Laguna de Carpintero 
and on the west by the Laguna de Chairel. It is situated on uneven 
ground, which in some parts rises to a height of four metres above the 
sea level and in others to eighteen metres. Its streets are straight, and 
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run north and south and east and west. It has a civil and military 
hospital, and the population is about 7,500 inhabitants. 

The formation of the ground is alluvial, mixed with clay and sand 
which are covered with a vegetable mold. The climate is hot, the 
atmosphere damp, the rains abundant, and the vegetation exuberant. 

Lindemics.—Paludism, tuberculosis, dysentery, hepatitis, gastro-intes- 
tinal affections, catarrhal diseases, and climatic fever,—all, more or less, as 
in Matamoros. 

Epidemics.—Cholera, yellow-fever, and influenza,—all proceeding 
from the same sources as in Matamoros. The drinking water is bad. 
The mortality is 68 : 1,000. There are occasional epidemics of erup- 
tive fevers, but always limited. 


TUXPAN. 


This port of entry is situated in 20° 57’ 15”, north latitude, and 1° 43 
52”, longitude east of Mexico, on the left bank of the Tuxpan river and 
at a distance of 10 kilometres from its mouth. On the north it has the 
hills of San Fernando, Campanario, and Palmar, on the east dense and 
beautiful forests, and on the west it is enclosed by the Tenechaco lagoon. 
Its distance from the city of Mexico is 310 kilometres. It has straight 
streets and houses of a good appearance. Its population is 4,700, and 
it has a hospital. 

Its climate is hot and unhealthy, the mean temperature being 24° C., 
the extremes being 29° and 18.2°. The atmosphere is damp, the rains 
are very heavy, and the vegetation extremely luxuriant, while the drink- 
ing water is very bad. 

Lindemics.—Paludism, tuberculosis, dysentery, hepatitis, tetanus, 
catarrhal affections, and bites from poisonous animals. 

Lipidemics.—Asiatic cholera, influenza, scarlatina, and measles, also 
imported yellow-fever. 


VERACRUZ. 


[It has two lighthouses; one, called Juarez light, is situated within the city on the tower 
of San Francisco, at an elevation of 31.5 metres, and is visible at a distance of 15 
marine miles, and the other on San Juan de Ulua at an elevation of 26.25 metres, 
and distant from the other light 1,050 metres. ] 


This important port of entry is situated in 19° 11’ 51”, north latitude, 
and 2° 59’ 53”, longitude east of Mexico, from which it is distant 406 
kilometres. It is connected with the capital by two railroads, the Mex- 
ican and the Inter-Oceanic. It is situated on the shores of the Gulf at an 
altitude which averages 2 metres above the sea level, the ground on 
which it is situated being uneven. It has straight and wide streets, 
which are generally well paved. Its climate is hot, the extremes of tem- 
perature being 34.2° and 15° with an average of 22°. The atmosphere 
is damp; the rains abundant, generally falling at night; the winds are 
strong, and commonly come from the north; the vegetation is abundant, 
and a few swamps are found in the neighborhood. 
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The drinking water comes from the river Jamapa. There are three 
hospitals in the city, of which two are civil and one military; there is 
one asylum for old people, and one for children. The population is 
27,000. ‘The town is well supplied with tramways. 

Lindemics.—These consist of paludism in all its forms, and are more 
frequent at the beginning of the rainy season, but when this season is 
over and the grounds begin to dry they take the form of pernicious fevers. 
Tuberculosis, generally of a pulmonary character is frequent, and its 
gravity increases in proportion as the temperature lowers in the first 
northers of the winter. Skin diseases are prevalent throughout the sum- 
mer. Gastro-intestinal and catarrhal affections increase at the beginning 
ofsummer. Dysentery is found to be more prevalent during the heat of 
summer, and the same may be said of hepatitis. Tetanus is less frequent 
than the diseases above mentioned, and is observed throughout the whole 
year, being slightly more prevalent during the season of the southern 
winds. Yellow-fever or black-vomit is the most terrible disease which 
is endemic in this port, and generally begins with the rainy season, 
slightly diminishes when this is firmly established from the end of May 
to the beginning of October, and reappears in full force on the conclu- 
sion of the rainy season. During this season the natives are especially 
subject to a bilious fever which very frequently assumes a typhoid form. 

Eipidemics.—Asiatic cholera, influenza, and eruptive fevers. The 
first and second are of European origin, and the others belong to both 
continents. 


COATZACOALCOS. 


_ [It has a lighthouse half a mile from the beach, giving a white flash which in calm 
weather can be seen for a distance of twelve miles.] 


This is a town and entry port situated in 18° 7’ 54”, north latitude, and 
94° 247’ 4”, longitude west of Greenwich. It stands on the left bank of the 
river Coatzacoalcos, having an extremely hot climate, a damp atmos- 
phere, a soil composed of clay and sand, a rich vegetation, very heavy 
rains and subject to the full force of the northers. It contains 500 inhab- 
itants. 

Lindemics.—Paludism, tuberculosis, climatic fever, dysentery, hepa- 
titis, gastro-intestinal affections, catarrhal affections, and yellow-fever, 
almost on the same conditions as in Veracruz. 

Li pidemics.—These are the same as in Veracruz. 


FRONTERA. 
[Lighthouse 23.23 metres elevation, situated at the mouth of river and visible 13 miles.] 


This is a town and port of entry situated in 18° 31’ 43”, north latitude, 
and 6° 31’ 39”, longitude east of Mexico. It stands on the right bank of 
the river Grijalva, near its mouth. The climate is excessively hot, and 
the atmosphere very damp; the winds are very frequent; the formation 
is of alluvium with clay and sand, and for that reason is excessively 
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porous and full of swamps; the vegetation is exceedingly exuberant 
and of a thoroughly tropical character. 

Etndemics.—In this district the paludism affects the form of daily or 
tertian fever, but it also very commonly presents itself in the hypother- 
mic form (41° and even 44° according to Dr. José M. Garcia) and dur- 
ing the period comprehended between September and February, when 
the northers blow in full force. It begins to prevail again during De- 
cember when the swamps commence to dry up. Dysentery is found 
generally among the laborers employed in the cutting of woods. Rheu- 
matism is prevalent during the rainy season, and principally attacks the 
poorer people. Hepatitis is also frequent, and especially among the 
laborers on the beach. Catarrhal affections, spotted skin (mal del pinto), 
and tuberculosis, although scarce are always to be found. 

E-pidemics.—Cholera of foreign origin, and yellow-fever imported 
from our own coast, and possibly from other points of America, are the 
principal ones, but cases are found of eruptive diseases. 


ISLAND OF CARMEN. 


[Founded under the name of Presidio de San Felipe, and on July 10, 1856, it received the 
title of city.] 


Carmen, or Villa de la Laguna de Términos, is a port of entry situated 
in 18° 38’ 30”, north latitude, and 91° 51’ 10”, longitude west of Green- 
wich. It stands on the north-west point of the Island of Carmen. Its 
streets are straight, its houses built of wood, brick, and tiles, giving 
them an agreeable aspect. The climate is hot, the atmosphere very 
damp, and the winds regular. There is one hospital, and the population 
is II,000. 

Endemics.—Paludism prevails at the beginning of the rainy season 
and of the winter. Tuberculosis of a violent form is frequent among the 
poor people. Hepatitis, whether suppurated or not, is constantly found, 
although not very frequent. Dysentery prevails among drinking people. 
Gastro-intestinal affections are not rare, especially among children and 
people who do not attend to the rules of hygiene. Lastly yellow-fever 
is at times found, although at intervals of several years. 

LE pidemics.—Cholera has at times presented itself, coming either 
directly or indirectly from Europe; and there have been slight epidemics 
of yellow-fever and influenza, as well as eruptive fevers. 


CAMPECHE. 


[Founded October 4, 1540, under the name of “ Villa de San Francisco de Campeche,” 
and October 1, 1777, Charles III gave it the title of City. It has a lighthouse with 
an elevation of 28.72 metres over the sea level, carrying a fixed white light visible at 
a distance of ten miles.] 


This is an important city and port of entry situated in 19° 52’, north 
latitude, and 8° 33’, longitude east of Mexico. It stands in a fertile coun- 
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try surrounded on the north, east, and south by low hills and on the 
west and south-west by the sea. The streets of this handsome city are 
exactly straight, and their direction does not coincide with the cardinal 
points of the compass, having a deviation of 20° from the latter. It con- 
tains one hospital and one asylum. ‘The climate is hot, the atmosphere 
damp, the winds strong, and rains abundant. It has 16,000 inhabitants. 

LEindemics.—Paludism, tuberculosis, hepatitis, dysentery, gastro-intes- 
tinal affections, rheumatism and black-vomit (at long intervals) are 
observed in this town. 

Lpidemics.—Asiatic cholera, which in 1833 carried off the third part 
of the population; yellow-fever, which is sometimes imported from 
other ports of our own coast, and lastly influenza and eruptive affections. 


PROGRESO. 


[There is a lighthouse here with an elevation of 17.84 metres, and its white light is visible 
to a distance of ten miles.] 


Progreso is a city and port of entry situated on the northern coast of 
Yucatan in 21° 30’, north latitude, and go° 4o’, longitude west of Green- 
wich. The climate is very hot, and the atmosphere extremely dry; on 
land the rains are variable, the country is poorly watered, and vegetation 
not very abundant. As the soil mostly consists of clay and sand, the 
heavy rains during the wet season form large pools and lakes which 
last for some time. The town contains 4,000 inhabitants. 

Lindemics.—Paludism in all its forms prevails without interruption 
in these parts. ‘Tuberculosis, principally in the pulmonary form is 
observed, especially among young people. Although dysentery is scarce, 
it is at times found among people suffering from paludism, weakness, 
among the poorer people. Rheumatism, especially of an acute kind, is 
found among the agricultural laborers, and generally presents itself in 
the articulations. The black-vomit is much less frequent and deadly 
than in other parts of the coast, only presenting itself from time to time. 

Lipidemics.—A few instances of Asiatic cholera have been observed 
coming from abroad, and yellow-fever from our own coast, besides 
influenza and eruptive fevers among children. 

In all these ports of entry, sanitary boards have been established in 
acccordance with Article 8 of the respective code.’ 


1 


Having sketched as above, and as extensively as is possible in a paper 
of this kind, the geographical and nosological features of the ports of 
entry on the Mexican gulf, I have now only to touch on the hygienic 


1Article 8 of the Sanitary Code of the United States of Mexico is,—“‘ The Sanitary Boards in the 
ports will be composed of one medical man who shall be appointed by the secretary of the interior 
on nomination from the Supreme Board, and who will act as president of his local board, of the cap- 
tain of the port, and of the persons who may be appointed by the city council of the locality, and 
who are accepted by the governor of the state or political chief of the territory, 1891.” 
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matters pertaining to the same, both as regards their being portions of 
my country and as regards their position in international hygiene, and 
the duties imposed on us by our position in the family of nations. 


DOCTRINE. 


The most deadly diseases are without doubt those which are transmis- 
sible, and these scourges of humanity are undoubtedly condemned to 
disappear by the irresistible force of the progress of modern hygiene. 
Clearly it is one of our first duties to care for the public, and to codpe- 
rate by all the means in our power to the consolidation of the science of 
hygiene, and to its progress and extension in practice. 

With respect to the first part, the notable advance of knowledge on 
the subject has laid the foundation of the enormous improvement in pub- 
lic health. ‘The ascertained facts have been organized by science, which 
through its study of experimental physiology has proved beyond a doubt 
the following important facts: that the large group of transmissible 
diseases is due to the penetration of living organisms (microbes) into the 
human system, which working according to their nature and in enor- 
mous numbers acquire a development in the animal economy that gives 
rise to the disease. ‘These animal organisms have their period of incu- 
bation which is variable in the different species, but constant in the same 
nosological species, and which terminates in a series of symptoms which 
to a great extent present the same character as those of the bodies from 
which they proceed. Fresh individuals are contaminated and reproduce 
the same incubation and disease. ‘The patient, if he dies, carries these 
diminutive organisms with him into the earth, where they generally 
remain as a standing threat of fresh calamities, or else he is cured, when 
a part of these micro-organisms is destroyed in his own body, and 
another part is thrown out into the atmosphere, where it forms another 
standing menace to humanity, infecting fresh individuals, and spreading 
the disease. 


These microbes leave the infected organism, either in solid bodies as 
in the scabs of small-pox and scarlatina, or in liquids such as the saliva, 
expectoration, and the dejecta. In the first case they form part of the 
dust, and, floating in the atmosphere, adhere to the clothes and solid 
bodies, or they go into the water; in the second case they impregnate 
the clothes, and when these get dry the germs return to the atmosphere 
in the form of powder, or else they fall to the ground, where they con- 
taminate the different classes of water and liquids which in different 
ways flow over the surface. 

It is, therefore, easy to understand that these infectious powders can 
easily penetrate into the human organism, as is actually done, by the 
respiratory ducts. Observation has shown us that this way of transmis- 
sion is limited and lasts but a short time, while if carried by the liquid _ 
or solid food they are more apt to develop in the body. Lastly, it is 
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well known that there are diseases which are specially propagated by 
the first way, others by the second, and others by both ways. 

The tenacity of these germs is variable but certain, and when they are 
at liberty they only require favorable conditions of temperature and 
humidity to recover their primitive activity and become the fatal source 
of deadly epidemics. 

These are the facts that are positively known as to this class of disease ; 
and if it should be objected that they are only proved in regard to some 
of the transmissible diseases, while our assertions refer to them all, we 
can answer that it is really so, but that it is nevertheless certain that 
arguing by the most correct induction we are fully justified in applying 
to all, that which we find true with respect to some, of the same charac- 
ter, and that prudence imposes on us the duty of dealing with them all 
from the same prophylactic point of view. 


PROPHYLAXIA. 


Mankind has two great resources to which it can appeal to avoid the 
ravages of these diseases, and they are to avoid infection by them, or, if 
attacked, to conquer the disease. 

Although the observations that follow are limited to public hygiene, it 
is nevertheless useful to note that individual hygiene being in the fullest 
sense of the word the first condition for the exact and thorough collective 
hygiene, we will assume it to exist in all cases. 

With respect to the transmissible exotic diseases as viewed from the 
first point, we can and must appeal to two resources—to prevent the dis- 
ease penetrating into the country, or, if it has penetrated, to destroy it in 
the place which has been invaded. In order to effect the first purpose, 
the authorities have generally made use of sanitary cordons on land and 
quarantine on sea. We will not discuss the first class of measures, both 
because our present study only refers to ports, and because it is now 
established beyond a doubt that that class of precaution is useless, and 
consequently has been substituted by others with great advantage. 

With respect to the quarantine, we find that the nine ports of entry 
situated on the gulf require the establishment of a quarantine against 
cholera and yellow-fever, limiting ourselves to the recognized facts, and 
reducing the quarantine itself to the proportions that are strictly indis- 
pensable. When possible, the quarantine ought to be substituted by a 
Sanitary disinfection, the thorough cleansing of the ship at its port of 
departure and during the voyage, and the isolation and treatment of the 
infected persons in a proper quarantine station. In order to render these 
measures practically useful aud successful it is necessary to follow the 
intelligent example of the Superior Board of Health in the measures lately 
taken on account of the threatened invasion of cholera, availing our- 
selves of four precautionary rules: first, that the consuls should give 
timely and exact reports with respect to the ships sailing for our ports; 
second, that in these ports the board of health or sanitary agents should 
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comply faithfully and correctly with that part of the legislation which 
refers to their duties; third, that the same sanitary authorities should 
execute their duties after receiving their orders from the supreme board 
of health, which will be given in view of the reports sent by themselves, 
and fourth, to construct two quarantine stations, one of which is already 
existing in Veracruz, and another one to be built in Campeche, in which 
establishments the precepts of hygiene should be rigorously observed. 

In the cases where it has been found impossible to prevent the entry 
of the epidemic, we have a still powerful remedy in our hands, which 
consists in the rigorous isolation of the infected persons and a complete 
disinfection of themselves, their clothing, and their houses. 

The detailed instructions for the carrying out of all these sanitary 
measures, form part of the duty of the superior sanitary authorities of the 
country; but the common interest and the present occasion demand 
that these regulations be dictated by the common agreement of the medi- 
cal men who represent the enormous sanitary interests of the two repub- 
lics of the United States of America and the United States of Mexico. 


The above lines can be considered as referring more especially to 
theoretical hygiene, and we have now to take into consideration a few 
of the precepts of positive hygiene. 

One of the causes that has most influence in the invasion and perma- 
nency of the great epidemics, is the insalubrity of the cities, and hence 
arises the necessity to cleanse at any cost the places in which humanity 
has congregated. The points to be attended to by the sanitary police 
are very numerous, but we have three that take a special prominence, 
viz., to drain the ground, to give an efficient system of sewerage, and to 
provide a proper quality and quantity of drinking water. To this we 
must add, that when an epidemic presents itself we ought, as far as pos- 
sible, to diminish the density of the population and prevent the crowding 
together of people, either in their own homes or in public establish- 
ments. 


Such are a few of the more important points, that with respect to the 
gulf ports on the Mexican coast, I have the honor to present to this 
Association. 


XXVIII. 


dh gids hUbee 


By Dr. AUSTASIO MARTINEZ, 


Mexico. 


-In this paper I propose to give a brief resumé of my own observations 
of typhus fever in Mexico city, taken from the numerous cases which I 
have attended in the course of my private practice. 

Typhus fever has assumed an endemic form in this capital. A few 
years ago it was only observed during the winter and spring, when it 
was found in full force, but disappeared during the rainy season; but for 
the last few years it has only decreased during the rainy season without 
disappearing. 

It does not present itself as a rule in a form that is at once recogni- 
zable, but rather in an insidious manner, that at first is very apt to 
deceive the doctor who has not had practice in this special complaint. 

Typhus fever very often commences with all the symptoms of an acute 
bronchitis, accompanied by a frequent cough and by pain and tightness 
of the chest; white and glutinous expectoration full of bubbles; on tap- 
ping the chest the sound is clear, and on applying the ear a stertorous 
breathing is heard, indicating an extensive mucosity with subcrepitant 
rales. 

On other occasions it presents itself in the form of pneumonia, with 
intense pain on one side of the thorax, generally in the region of the 
mammaria, which extends itself towards the back, and whose intensity 
increases during inspiration, a strong dyspnea, with frequent cough and 
blood-stained expectoration. On tapping the chest we very often find 
slight solidity in the sound, and on applying the ear the breathing is 
found to be stertorous and wheezing; but in these cases the expectora- 
tion is not of the character that accompanies pneumonia, but rather it is 
white with blood stains or streaks; tapping does not produce the solid 
sound, nor has the respiration the peculiar stertorous sound that charac- 
terizes that disease. 

Typhus frequently presents itself under the form of an ordinary inter- 
mittent fever, recurring daily, either in the morning or in the evening. 
The patient is attacked by a more or less intense shivering fit, which, 
after lasting a little while, is followed by fever, and terminates in a gen- 
eral diaphoresis, which is followed by a complex apyrexia, the only con- 
tinuous symptom being the cephalalgia and the pain in the limbs. After 
four or five days the fever assumes a continuous form, either spontan- 
eously or as an effect of the action of quinine. 
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On other occasions typhus fever commences in the form of an acute 
articular rheumatism, accompanied by intense pain in the articulations, 
and especially in the legs, these pains being greatly intensified by pres- 
sure. 

It also commences in many cases with an acute pharyngitis, accompa- 
nied by pain and dryness in the palatine cavity and in the upper back 
part of the pharynx, a more or less intense redness and pain, with diffi- 
culty in swallowing. 

At other times typhus fever presents itself with all the symptoms of 
meningitis, an acute shooting pain in some part of the cranium, gener- 
ally in one of the parietal bones—a pain which is intensified with every 
movement of the head, and is accompanied by frequent bilious vomit- 
ing, constipation, epistaxis, photophobia, delirium, restlessness, intense 
fever, thirst, and anorexia, but does not show the clonic convulsions nor 
the strabismus, which are so commonly found in the first period of men- 
ingitis. 

In all these cases in which typhus presents itself in this insidious man- 
ner, making the diagnosis difficult in its first stages, there are two 
symptoms that are hardly ever wanting and that throw a great deal of 
light on the subject, and these are, a more or less profound stupor, 
acompanied by insomnia. 

I will not at present treat of these other symptoms, but merely men- 
tion that when they present themselves the case always terminates 
fatally, and these are an exaggerated meteorism from the beginning of 
of the attack and hiccough. 

During the first seven days of the disease one of its most frequent 
complications is epistaxis, which is sometimes so abundant that it can 
only be detained by stopping up the nostrils. 

During the second period of seven days it is often complicated with 
hemorrhage of the intestines, hematemesis, in the case of women with 
metrorrhagia, and when they are pregnant it almost always brings on an 
abortion or premature birth, though that does not in any notable manner 
ageravate the symptoms of the disease. During this period of typhus 
fever it is also frequently accompanied by peritonitis; the evening chills 
are observed to be very persistent, and are followed by an elevation of 
the temperature, by an exacerbation of the symptoms, followed by dia- 
phoresis, paralysis of the bladder and exophagus, a purulent gangrene 
in the sacral regions, and trocanteria in the toes, and in the case of 
women in the vulva, while in men it attacks the scrotum; sometimes 
spots of gangrene are formed on the abdominal wall and in the skin of 
the members; passive congestion takes place in the lungs, pneumonia, 
and in some rare cases, meningitis, diphtheria, ulcerated keratitis,. 
otorrhea purulenta, and deafness supervene. 

During the third period of seven days, when convalesence begins, the 
patient is liable to be attacked by parotigitis, which very seldom ter- 
minates by dissolution, by ceedema of the inferior members, either both 
at once or one alone, by pulmonary tuberculosis, and, in my own prac- 
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tice, I have met with two cases of abscess in the liver at the end of this 
period, and one of cold abscess in the right leg. Up to the age of 
twelve typhus does not present itself in children as it does in adult per- 
sons, but is reduced to a continuous fever, which increases at night, 
restlessness and sub-delirium, which are sometimes complicated with 
diarrhcea, very rarely shows blotches, and almost always has a happy 
termination, unless otherwise complicated. In children the complica- 
tion, which has been observed during convalescence, is coxalgia. 

The progress of this disease is continuous and increasing, and what- 
ever may be the form under which it presents itself, it takes, in the sec- 
ond period, the form of adynamica or ataxia, and more commonly that 
of ataxo-adynamica. 

With very few exceptions it lasts for fourteen days, and when the ter- 
mination is fatal, death ordinarily comes from the eleventh to the four- 
teenth day. If the patient recovers, convalescence almost always de- 
clares itself from the fifteenth to the eighteenth day, though the feverish 
condition may be very much prolonged. I have seen cases in which it 
has lasted twenty-five, thirty, thirty-six, forty, and forty-six days. 

Its prognostic is very serious, and it is impossible to foresee how it 
will terminate. At times it has a very mild appearance, suddenly chang- 
ing to a most dangerous condition, which quickly terminates in death. 
Many circumstances contribute to these changes, but the constitution and 
age of the patient have a specially great influence on the termination of 
the attack. 

Of those who are taken with the disease between the ages of forty and 
fifty, almost half of the patients die; above the age of fifty they generally 
die about the eleventh day, and their convalescence is quite exceptional. 

Typhus fever attacks all, without distinction of sex or age, but is more 
frequently found in the period of adolescence and early manhood, being 
rarer in infancy, and still more so in old age. 

Sex has no influence in the progress, duration, complication, or ter- 
mination of the disease. 

Typhus is an infectious and contagious disease, a species of septic 
poisoning, which is endemic in this capital and its prevalence is in my 
Opinion strictly a matter of climate. 

The miasma of typhus is generated in all those places in which exist 
accumulations of animal or vegetable organic matters which have arrived 
to a state of putrid fermentation, and especially when these matters con- 
tain any large proportion of excreta. 

It develops under the influence of these miasmas and is generally 
propagated by contagion, which is almost always direct, although some 
‘Tare cases have been known of indirect contagion. 

It is not as virulent one year as another, which is due to meteorologi- 
cal causes; in those years when the heat is excessive and rain scarce, 
the disease takes on a more violent form and the number of cases greatly 
increases. There is also some difference between the seasons, as it as- 
Sumes a much graver character in autumn than in the other seasons. 
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Its contagious character begins from the sixth day when the spots 
appear on the skin, and lasts for twenty days after appearing. As I 
have been able to prove in many cases it is also contagious during con- 
valescence, and persons who have not already suffered from this disease 
cannot with impunity enter into direct communication with convales- 
cents until after twenty-five or thirty days from the declaration of that 
condition. The period of incubation is from one to fifteen days, but the 
disease generally makes its appearance on the sixth or eighth day after 
contagion has taken place. 

Relapses are very rare, and repetition still more so. 

There is no medicine which internally administered will prevent the 
contagion of typhus. If any medicinal substance has at any time ap- 
peared to fulfill this object I believe that the immunity was not due to 
the preservative action of the medicine, but rather to the absence of pre- 
disposition in the individual, for, as we well know, it requires a predispo- 
sition on the part of the organism for the production of the effects due to 
pathogenical causes, and the proof of this we have in our own persons, 
as we are daily visiting patients with infecto-contagious or infectious 
diseases which we very seldom contract. 

In my opinion the best prophylactic to avoid the contagion or propa- 
gation of typhus consists in the isolation of the patient and in a strict 
attention to the rules of hygiene. 

The patient ought to be placed in a room with only the objects and 
persons required for his own attendance, the air ought to be continually 
renovated by means of ventilation, the patient himself ought to be 
washed every day, and the clothing which he has used steeped in disin- 
fecting solutions or boiling water, his excreta ought not to be left in the 
room, and with all these precautions very satisfactory results may be 
obtained. 

The disinfectants which are commonly employed in the sick room are 
generally carbolic acid, chloride, iodoform, and others, but I consider 
them of very little utility, because in the first place they are among the 
least powerful of disinfectants, and in the second place, because the 
quantities in which they are used are insufficient to carry out their object.. 

On the other hand, typhus being one of those diseases which produce 
a radical change in the blood, it appears to me very much to be pre- 
ferred that the patient should breath as pure air as possible, and not an 
atmosphere vitiated by the substances, which although medicinal, render 
it incapable of fulfilling the principal object of respiration, which is the 
chemical regeneration of the blood. 
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OBSERVATIONS ON THE IMPORTANCE OF THE AMER- 
ICAN ASSOCIATION OF PUBLIC HEALTH, AND 
ITS RELATIONS TO THE SCIENCE 
OF HYGIENE. 


By MANUEL DE ANAYA, 


Guanajuato, Mex. 


The honorable president of the Mexican committee of the American 
Association of Public Health has honored me with an invitation to con- 
tribute a paper to this conference. I accepted this invitation with the 
greatest satisfaction, not in the expectation of distinguishing myself in a 
scientific manner, but because I fully appreciate the honor of belonging 
to a society formed by persons who are famous in medical science, and 
of participating in the elevated discussions which I will have an oppor- 
tunity of listening to. 

At the meeting of this respectable association in my beloved and beau- 
tiful country, I have judged it a good opportunity to enter into a general 
discussion of the vital importance of the noble and humanitarian objects 
of the association. This is the subject of my present paper, and I pro- 
pose to treat it in the briefest possible manner, bearing in mind the 
short time allowed by the regulations to each speaker. My short dis- 
course will consist of a summary of private opinions, suggested by the 
philosophical analysis of the influences which the natural sciences exer- 
- cise in matters of public hygiene—philosophical considerations which I 
_ hope will be received with indulgence by the notable persons who form 
this illustrious body. 

i's 


The natural laws whose existence we recognize are not the real cause 
of the phenomena which we observe in the universe, but rather the 
_ expression or manifestation of their inevitable execution, and those laws 
human intelligence attempts to discover and utilize. A heavy body that 
is loosened from any height, invariably takes the direction of the centre 
of the earth; if we mix two substances whose molecules have any affinity 
to each other, a new body is formed. If a man receives a wound, pain 
is the natural consequence; charity produces a sentiment of gratitude, 
_ and a bad action engenders hatred. All these are inevitable phenomena 
determined by causes which we do not understand, attributed to the 
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properties of matter, whose existence is invariable and eternal. In the 
first case we say that the body in its fall obeys the laws of gravity, in the 
second those of chemistry are the ones which operate; and in the others 
we speak of the sensibility attributed to the laws of self-preservation. 
Our intelligence has to be satisfied with these vague explanations, which 
certainly are not very satisfactory, seeing that the true cause is for us a 
mystery, and our intelligence is strictly reduced to our sphere of action dur- 
ing our life in this world. Nevertheless, in the midst of this incalcul- 
able and perpetual succession of phenomena with such a distinct 
character, the intellectual world recognizes certain laws which enable it 
to direct its own actions and organize human society. 


LE; 


Hygiene is the science which treats of the preservation of health, and 
its great importance to the life and well-being of humanity is, therefore, 
easy to understand. The human organization has at its disposal material 
elements, whose physiological functions are in continuous activity, and 
are indispensable for the preservation of the individual, while they are 
inseparable among themselves. They all recognize as the cause of their 
existence the natural forces which are inherent to the mechanism of the 
individual. The latter is formed in such a manner that he cannot exist 
without the help of the material elements which surround him, such as 
air, water, the earth, heat, and light, and he experiences the same trans- 
formations as all other animated beings. Science, which teaches us our 
true means of existence, presents it to us in the form of molecules which 
compose the universe in general, and in the social world it is the bee 
which fertilizes the flower of civilization. Undoubtedly man is the first 
of the animated beings on the earth. He gives himself the title of king, 
and with his ignorance and metaphysical traditions contrary to all science 
he has come to believe that the sole object of creation is for his especial 
benefit. ! 

Nature, which is always constant in its prescriptions, sustains the 
existence of animal life by destroying or reforming the constitutional ele- 
ments of the human individual; and death or the loss of health are the 
punishments imposed for the contravention of its wise and invariable 
laws. The circulation of the blood, respiration, and nutrition, are 
merely material phenomena whose fulfilment demand the compliance 
with the laws of hygiene, and if any disorder occurs in the physiologi- 
cal functions of the economy of the human body which sustain the gen- 
eral equilibrium, the healthy condition is suspended and disease appears. 
The causes of the latter are innumerable and demonstrate the fragility of 
human existence, whose sufferings, more or less ee commence at 
birth and terminate at death. 

Human intelligence is the force that produces human progress; its 
action, always productive, constantly enriches the world, spreading its 
benefits in all branches of learning. Each one of the human atoms con- 
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tains some portion of the sublime rays of divinity, which inculcate the 
preservation of the species in full plentitude of their vigor and health. 

Hygiene, by scientific precepts, teaches us that the day has passed, 
‘when, following their ascetic traditions of scholastic discipline, it was 
necessary.to despise science and torture the body; the debilitating prac- 
tices of a contemplative life are incompatible with individual life, and 
are merely hallucinations, believed in by the ignorant, and in contraven- 
tion to the laws which maintain the harmony of the whole universe. 


III. 


The provisions of nature are wise in themselves, but not sufficient to 
secure the well-being of the individual ; his sex, his special constitution, 
his moral constitution, and above all his social condition, are power- 
ful causes which exercise a great influence on his way of living. The 
man who finds within himself the necessary elements to give him a 
knowledge of the way to govern his own life is a rare exception, and 
must be considered a specially privileged being. 

The laws which govern the development and preservation of the indi- 
vidual are the same which govern the material condition of society, see- 
ing that the latter is nothing more than a collection of individuals. 
Nevertheless, if we look to the different conditions of society, public hy- 
giene meets with innumerable difficulties, which oblige the authorities to 
afford the people a continuous protection in the series of transformations 
which are operated in animated bodies; inactivity is incompatible with 
the material and intellectual life of nations. 

In the continual struggle for life, that which man conceives and desires 
for his well-being is a dream which cannot be realized. The struggle is 
always unequal, and nature continually presents to us innumerable ene- 
mies to health, while it provides us with very few elements for our 
defence. The diversity of climates, the human vicissitudes, full of 
caprices, the incalculable number of diseases which threaten his health, 
the terrible ravages of poverty, and the perpetual effervescence of the 
sensual passions, make of society a volcano in constant agitation; the 
individual will is exhausted in vain efforts, and the sentiment of good is 
dissipated like a drop of honey in the salt waves of the sea. 

History shows us that the genius of war, as represented in the person 
of the conqueror, imposes its will on the subjugated people, moves pow- 
erful armies in the way it thinks fit, and carries desolation, death, and 
pain over the Jands which it traverses; destroys all obstacles in its way 
and reaches in a rapid manner the ephemeral triumph of arms; domi- 
nates the conquered people, and is accorded the admiration of the entire 
world. The science of hygiene, which is sublime in its results, has to 
struggle against terrible adversaries, and as a general rule, only receives 
a half-hearted protection on the part of the authorities, especially consid- 
ering its elevated mission in the regeneration of society; and therefore it 
is that its highest efforts only meet with a tardy codperation in its praise- 
worthy efforts for the preservation of public health. 
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EY. 


From a purely mundane point of view, the study of hygiene is very 
important to the evolution of humanity ; it examines and records the suc- 
cession of the phenomena which are constantly operating in the human 
organization, with the object of establishing by its scientific precepts the 
most favorable conditions for his well-being and health. Metaphysical 
questions are entirely foreign to this study, at least as far as they do not 
effect the preservation of the human species. Its humanitarian objects 
will not recognize religious differences, and its purpose being to prevent 
the ravages of public calamities, of vice and misery, it foresees the evils 
that may be originated by prejudice when these may favor individual 
inertia and prejudice its own development and improvement. The 
intimate relations which exist between the body of an individual and his 
moral disposition, determine modifications of the highest importance in 
human society. 

Consequently, the hygienic conditions which control the physical 
development always exercise an inevitable and beneficent influence on 
the improvement of society as well as on the persevering activity of 
human thought. Its sanitary provisions do not only occupy themselves 
in giving to society benefits of a tangible form, as if treating of an archi- 
tectural monument with recognized merits and fair proportions; no, 
death carries off the individual, but the state is permanent, and always 
has representatives to exercise its power and demand the support of the 
intellectual world. 

As a general rule, science, arts, and industries impart their benefits 
without finding enemies against whom to struggle. Hygiene, on the 
contrary, has to struggle against terrible adversaries as above shown, 
who are continually threatening the public health. Its infallible pre- 
cepts constitute in administrative law the basis of an indispensable legis- 
lation, whose noble object is the improvement of society by the purifica- 
tion of its customs. The American Association of Public Health, which 
extends its relations with the medical societies of our beautiful country, 
reveals the intellectual movement corresponding to its own greatness— 
its precepts are not the ancient propaganda of fruitless or mistaken doc- 
trines which enslave thought, but the transmission of scientific princi- 
ples which form the foundation of a social regeneration. 


The philanthropic objects which |move this honorable Association, 
accepting as an infallible axiom that ‘‘ prevention is better than cure,” 
form a real triumph, showing the world that science considers the entire 
humanity to be its country, and spreads its important influence over the 
people who cultivate it; its dictates, which are all of public interest, 
strengthen the relations between individuals, without distinction of race 
or nationality, by means of the sacred bonds of a true fraternity. 

If the effervescence of sensual passions frequently produces terrible dis- 
orders among peoples, science, on the contrary, by the sublimity of its 
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precepts, is the sacred benediction of Providence, which always struggles 
for peace, union, and concord, animates the heart for the work of 
charity, and contributes to the moral perfection of humanity by its re- 
sults of general interest. In conclusion I must say that the meeting of 
this illustrious body in Mexico could not have taken place at a 
more opportune moment. The civilized nations of the old continent 
are enthusiastically preparing to celebrate the glorious anniversary of 
the discovery of our new world by Christopher Columbus, and in this 
universal movement of modern civilization, the new world shows itself 
to the eyes of contemporaneous nations, occupied with the organization 
of philanthropic institutions, proving that the true law of prosperity in 
nations resides in the science which illuminates and in the sovereignty 
of human intelligence. 


XXX. 


MEMORANDA RESPECTING THE PALUSTRIC INFECTION 
IN MONTEREY. 


By Dr. RAFAEL GARZA CANTU, 
Monterey, Mexico. 


GENTLEMEN: The object of the memoranda which I have been able 
to bring together, relative to palustric infection in Monterey, is to show 
the beneficial influence of hygiene. ‘They are certainly very incomplete, 
but even in that condition, I believe that they can be made useful to sci- 
ence in the enormous work of generalization which constitutes its force 
and its greatness. I leave the task of completing them, and the still more 
arduous task of discussing and developing the medical doctrines which 
refer to this matter, to older and wiser heads than mine, and I only want 
to present in a clear and explicit manner the phases which are presented 
by the palustric poisoning in Monterey, the specialties found in its 
climate, soil, and waters, and the beneficial influence which has been 
exercised by hygiene with respect to the symptoms of poisoning in that 
locality. 

In the first place we have to note the traditions and history of this 
question, and indeed we find that traditions exist showing that palus- 
tric infections have always been prevalent in that city since its first 
establishment, although we have no documentary evidence respecting 
the period immediately following its foundation, with which to prove 
these assertions. Nevertheless, we have a strong argument in its favor 
by analogy, and that is, that no change having taken place in the disease 
within historic time, or in its medical constitution, except by such meas- 
ures of hygiene as are well known, and the climatic conditions not 
having in any way changed, we cannot but believe that the causes 
existed which produced the effects which we now observe. 

The earliest written data that we have relating to the public health of 
that city are decidedly vague and undefined, such as the writings of Dr. 
Gonzalez Candamo, who wrote towards the end of the last century, as 
follows: ‘* The climate of Monterey is warm and damp, and conse- 
quently, unhealthy,” but in the present century we can follow this 
palustric disease step by step, observing its epidemic accesses which 
generally come every eight years, but sometimes with an interval of 
even thirteen years.? 

The first epidemics of which we have any knowledge, were attributed, 
and probably with reason, to the building of certain large dams in the 
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year 1799, of which remains can be seen to this day, and the object of 
which dams was to facilitate the passage of the waters which traversed 
the northern part of the city from east to west, as well as to irrigate the 
fields situated in that district; to a large volume of water which was 
carried in open ditches to a great many houses within the city, and 
which in seasons of extraordinary rain often caused floods, and, lastly, 
to the swamps that were continually being formed in the neighborhood 
of springs and streams. 

These epidemics were repeated several times, from that which occurred 
in 1802 and which caused the death of five hundred out of seven thou- 
sand inhabitants which Monterey then had, within the space of a few 
months, up to that of 1844; and during this period of 42 years the source 
of the evil having been discovered, the dams were ordered to be destroyed, 
the excess waters drained off, the ground levelled so as to avoid the 
formation of pools of stagnant water, and the general sanitary con- 
ditions of the city so improved that we have not had any other case of 
a real epidemic until the year 1866. 

This last epidemic, which was coéxistent with some cases of Asiatic 
cholera, is shown in the adjoining diagram, which gives the movement 
in the Gonzalez Hospital, from the date of its foundation until the 
present day, of the patients admitted suffering from palustric fevers,’ and 
although this epidemic was very mild in comparison with the previous 
ones, it was sufficiently dangerous and deadly, and fully justifies the 
hygienic measures taken by the board of health at that time, ordering the 
drainage of all swamps which were continually forming on the sides of 
the stream of Santa Lucia, with an area of nearly a kilometre, and 
ordering at the same time the canalization of the waters that flowed in 
natural water-courses. Unfortunately these improvements were not ef- 
fected at once, but delayed till the years 1886 and 1887. 

With these improvements, which are only alluded to in the sketch 
of the history of the endemic in Monterey, the general health of the 
city, and that branch of it in particular, has greatly improved, and 
although we still lack full and complete medical statistics which would 
include a sufficient number of years to enable us to make strict compari- 
sons, we can now feel certain from the data we possess that Dr. José 
Eleuterio Gonzalez was not wrong when he asserted in the year 1873, 
after having initiated and obtained these hygienic improvements, that, 
*¢the drainage of the swamps and the canalization of the waters in its 
water-courses will improve the public health of the capital of Nuevo 
Leon, fifty per cent.” 4 

But to what special element—whether hypsometric, abtermic, a special 
constitution of the soil, or the quality in the composition of the waters— 
can we attribute the special medical constitution of any locality? 


1 See appendix, note 2, p. 206. 
2 See appendix, note 3, p. 206. 
3 See appendix, note 4, p. 206. 
4 See appendix, note 5, p. 206. 
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I do not believe that I can myself determine this question, but I have 
tried to study it from the point of view of the topography, temperature, 
constitution of the soil, and composition of the waters of Monterey, so as 
to find out if possible the truth of the doctrine which many sustain, that 
the so called telluric miasmas, among which the palustric occupies an 
important place, have their origin outside of the human body, in contra- 
distinction to those which produce typhus and typhoid, and which 
appear to be exclusively domiciled within the same. That, at least, is 
the opinion of respectable authorities! In this manner they have 
indicated the course that has always been followed in the etiological 
investigation of palustric infection. 

The capital of Nuevo Leon is situated in a valley formed by the spurs 
of a mountain chain called the Sierra Madre; it is situated in 25° 40” 16’, 
north latitude, and 1° 20” 15’, longitude west of the meridian of Mexico 
City. Its elevation above the sea level is 495 metres. The barometric 
pressure varies between 0.707 m. and 0.725 m. 

The mean temperature throughout the year is 23° C. The months 
of highest and lowest temperature are July, with a mean of 31°, and 
January, of 12°; but one of the special points in the climate which most 
attracts the attention in Monterey, is the extreme and continued oscillation 
of its temperature. In this way it varies greatly from one year to another, 
in the months of the same year, in the days of the same month, and even 
in the hours of the same day. For example, in the month of January, 
whose mean temperature is, as I have before said, 12° C., the temperature 
has lowered in some years, and for several days at a time, to 9° below 
zero; While in some years it is not uncommon to find it at 1° or 
2° below zero; on other days the observations range from 16° to 20° above 
zero. Inthe month of July also, the temperature often ascends to 41° 
or descends to 20°, the mean temperature being 31°. 

According to observations taken in the Civil College of that city, 
which can only be considered as approximate and not as a faithful rep- 
resentation of the facts, for the reason that they only include a small 
number of years, we have a minimum of 39 rainy days in the year and a 
maximum of 89. The month which has the greatest number of rainy 
days is September, with an average of 18 days. The average rainfall 
throughout the year is 3,000 cubic centimetres per square decimetre of 
surface. 

The prevailing winds are from the north, east, and south-east. On 
rare occasions we see hurricanes, which only take place during the heated 
term of summer, when, as in all hot climates, rapid condensations of 
vapor are formed, which violently break the equilibrium of the atmos- 
pheric strata, causing the rare but violent tempests which take place in 
May, June, and July, exclusively. 

The valley of Monterey is almost circular, and is divided by a line of 
hills stretching from east to west; it is also open to the north and north- 
east, where it spreads out into an extensive plain. The surface of the soil 
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is uneven and its composition varies little ; of the three formations, igneous, 
metamorphic and sedimentary, the last class is the one which prevails ; 
only slight traces of the two former ones being found on the hills which 
bound the valley towards the west and north-west in the form of granite, 
porphyry slates, and an abundance of crystallized limestone. The soil 
throughout the district is generally composed of a thick stratum of marl 
through which the waters escaping from the city readily penetrate, and 
which, as can be seen on the side of the hills near by,’ has a variable depth 
in the centre ofthe city. It is found at a great depth in the place which 
could be technically called Thalbeg, where the most remarkable springs 
rise to the surface and flow along their courses, such as the spring called 
Santa Lucia and others, while the same stratum is hardly covered by a 
thin coating of humerus in the higher altitudes.’ 

Towards the north and north-west this stratum is hidden by another of 
clay, suitable for the manufacture of earthen-ware, which is highly 
charged with oxide of iron, and to the south of this we find a formation 
several kilometres in length, about 100 metres in width, of alluvial 
earth in which is the bed of a small stream showing a sand of quartz for- 
mation mixed with small fragments of feldspathic and limestone rocks, 
besides water-worn stones of carbonate of lime vulgarly called bluestone. 

From the light sketch above given, it will be easily understood that 
the soil of the city is greedy of water, porous in many places, and conse- 
quently generally susceptible of infiltration. On the sandy and clayey 
soils we find an abundant vegetation of leguminosz, papaveracez, sal- 
icine, cupulifere and other plants adapted to these soils, while the 
valley bottoms are covered with palms, cacti, and other plants adapted 
to the low lands, and the streams give life to bamboos, water cresses, 
and other aquatic plants. 

The science of cosmology has shown us that the issue of waters is due 
to the different effects of pressure, and to a system of canals or hollows 
which communicate among themselves—a phenomenon so frequent on 
the land that in some parts the water springs up even in the depths of 
lakes, and in others on the ridges of steep and high mountains.” 

This general truth is further proved in the valley of Monterey, where 
the water is seen to spring on the tops of elevated hills, as well as in the 
bottom of the valley, in quantities sufficient to irrigate a large extent of 
the adjoining country.* If these waters were to be classified according to 
their origin, they would all be classed as meteorological. The springs 
are constant and cold, their temperature ranging from 21° to 23° 
with the exception of those of San Bernabe (Topo Chico) at the foot of 
the mountain which bears that name and which are permanent, but at 
the same time, warm, sulphurous and consequently geological. 


1See appendix, note 7, p. 206. 
2 See appendix, note 8, p. 206. 
8 See appendix, note 9, p. 207. 
4 See appendix, note Io, p. 207. 
5 See appendix, note 11, p. 207. 
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All of these, with the exception above indicated, are dedicated to 
domestic purposes in the city, and, as can be seen in the adjoining table, 
which shows the quantitative analysis made in July of the present year. 


QUANTITATIVE ANALYSIS OF THE WATER IN DOMESTIC USE IN 
MONTEREY. 


ORGANOLEPTIC CHARACTER. 


All are transparent, inodorous, and have an agreeable flavor. All these analyses were 
made in my presence by the assistants of the Chemical School of the Civil College, 
Lusebio Guajardo and Ernesto Videgaray. 


Water from public fountains 
(in one litre). 


Spring water from “ El Ojo de 
Agua” (in one litre). 


Well water (in one litre). 


Temperature, ed Temperature, 23°C. | Temperature, 23° Cy 
Total hardness, 20°Hid. | Total hardness, 23°Hid.| Total hardness, 28°Hid. 
Permanent hardness, 10°Hid. | Permanent hardness, 12° Hid. Permanent “ 25° Hid. 
Differential hardness, 10° Hid. | Differential hardness, 11° Hid. | Differential “ 3° Hid. 
Sulphuric acid, 0.036 Sulphuric acid, 0.0116 | Sulphuric acid, 0.045 
Chlorine, 0.004 Chlorine, 0.0048 | Chlorine, 0.008 
Silica, 0.006 Silica, 0.010 | Silica, 0.020 
Lime, 0.050 Lime, 0.070 | Lime, 0.090 
Magnesia, 0.008 Magnesia, 0.010 | Magnesia, 0.074 
Alkaline metals, 0.001 Alkaline metals, 0.002 | Alkaline metals, 0.010 
Oxygen consumed by Oxygen consumed by Oxygen consumed 

organic matters, 0.0014 organic matters, 0.0011 | byorganic matter, 0.002 
AMMOonia,’ ~~" ) Gueeeee Anunoniaw) i) b>, sorevae ves Ammonia, 
Total residuum, 0.136 Total residuum, 0.146 | Total residuum, 0.240 - 
Organic matter, 0.028 Organic matter, 0.031 | Organic matter, 0.040 


They are also of good quality, the total residuum per litre varying accord- 
ing to the spring from which it has come, from 0.160 grammes to 0.240 
grs., whereas the outside limit that such respectable authorities as 
Duvouxquet and Latorgier fix as the hurtful proportion is one gramme, 
Monin stating it as 0.50 grs. for a minimum. With respect to the 
amount of oxygen consumed by the organic matter, which was deter- 
mined in this case by following the process advised by Kaubel, it did not 
exceed 0.002 grs. and 0.003 grs., which are the proportions indica- 
ted as a maximum by the same authority. The amount of organic mat- 
ter was also determined under the supposition that it is twenty times that 
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of the oxygen consumed, with the result that the impurest of the Monte- 
rey waters, those proceeding from the wells, only contain 0.04 grs. 
in one litre, the limit of impurity being 0.05 grs.’ , 

An inspection of the above mentioned table will also show that, of the 
three kinds of water used in the city, spring water, water brought 
through iron piping, and well water, the last two are the most 
impure, both for the amount of foreign matters which they contain and 
for the amount of organic matter in solution. This is easily understood 
when we remember that the so called springs of drinking water are gen- 
erally uncovered, and permit the free entrance of leaves, of insects which 
adhere to them,? and of other organic matters and impurities carried 
by the winds, besides which, when the water in these ponds gets low it 
naturally becomes stagnant and corrupt. In many cases they are also, 
through ignorance or necessity, established near closets or dung heaps, 
thus adding the rapid and certain infiltration from these sources of cor- 
ruption to the other causes of impurity already spoken of. 

But the greatest evil, which on account of its peculiar situation has 
been caused by the water in Monterey and the worst for the health of 
its inhabitants,—an evil which experience pointed out many years before 
science could explain it,—is due to the natural inequalities of the soil, 
which have permitted the rain waters and the overflow from the streams 
and springs to accumulate in all parts of the city, and especially in those 
parts which slope to the south, west, and north, and which are at pres- 
ent in its very centre. Not so very long ago these waters were allowed 
to remain for long periods in those places until they disappeared by 
filtration and the heat of the sun; at present, with the improvements 
carried out, these waters are still allowed to stagnate, but only for a few 
days and in small quantities, although even that is still sufficient for the 
procreation and development of the different germs which inhabit the 
atmosphere and soil. In this manner I have found, in swamps formed 
by the rain-water of August of the present year, that a microscopic exam- 
ination of these waters showed an extensive cryptogamic generation of 
navicule, diatomas synedrous, and many other spores and infusoria. 

I do not see to what we can attribute the palustric endemic in Mon- 
terrey, unless it is to the evils sketched in the preceding lines. It is clear 
that all these form the links of one chain, and are closely allied between 
themselves. Neither the atmospheric variations nor the electric con- 
ditions, either of the atmosphere or the human body,® nor the gases 
produced by animal and vegetable decompositions,* nor the thermic 
oscillations—alone,® or united to an excessive humidity,°—nor the ex- 
cess of fertility in the soil,” nor the emanations from any special 


1 See appendix, note 12, p. 207. 
2 See appendix, note 13, p. 208. 
3 See appendix, note 14, p. 208. 
4 See appendix, note 15, p. 208. 
5 See appendix, note 16, p. 208. 
6 See appendix, note 17, p. 208. 
7 See appendix, note 18, p. 208, 
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flora,! have I thought necessary to study as the cause of the epidemic 
in Monterey, which was certainly much more to be feared in former 
periods than at present. And if I did set aside all those supposed causes, 
it was because I am convinced that these supposed reasons for the infec- 
tion are very often wanting where the infection exists, and are very often 
found unaccompanied by disease. Applying the principles above given, 
we find that the old formulas consecrated by time, such as that of the 
humid heat, and which are constantly cited in explanation of the in- 
fectious diseases, entirely disappear, and that their place is now taken 
up with a new doctrine, the biological doctrine of causes which was 
indistinctly perceived by Lancisi about two hundred years ago, and 
which has now been demonstrated as the true general principle, and 
practically applied by Pasteur.? 

According to this new theory, the invisible and impalpable matter 
which was formerly supposed to cause disease of this kind, has been 
substituted by a real matter in the form of minute organisms, whose 
numbers more than make up for their small size and the apparent 
debility of the individual. According to this new theory the former 
exterior elements or means of infection have been reduced to the position 
of simple conditions, which may or may not be favorable to the develop- 
ment of one or another class of germs; though at the same time I do not 
by any means say that the study of these conditions has diminished in 
importance or that they are of no interest. On the contrary, I believe 
that the new doctrine, in consonance with the advancement and evolution 
of medical science, has increased this interest in proportion to the 
progress made. 

Meanwhile it is still a disputed point, and not only with respect to 
palustric infection, as to what is the micro-organism that determines it,— 
whether it is the species of the genus palmella, which its discoverer calls 
gemmiasma,’ or the bacteridium bruneum,‘ or the bacillus mallarice,’ 
or the emoplasmodium,® or the hematozoaria of the learned Frenchman. 
This great scientist has many admirers as enthusiastic as Richard, for 
whom the presence of this micro-organism in persons infected with palu- 
stric fevers is a proved clinical fact that has never yet been disproved 
by observation. On the other hand, the great Frenchman has some 
opponents, such as Peter, who are worthy of every respect. 

In Monterey’ this hematozoarius was observed by Dr. Jesus M. Guerra 
in the year 1891, and by the speaker in the present year, after having 
received the most complete work as yet published in this country on the 
subject, that of Dr. A. Matienzo of Tampico. 

But accepting without question the opinion of Richard, which would 
make of the protozoarius above mentioned a most useful element for 
1 See appendix, note 19, p. 208. 

2 See appendix, note 20, p. 208. 
3 See appendix, note 21, p. 208. 
4 See appendix, note 22, p. 208. 
5 See appendix, note 23, p. 208. 


6 See appendix, note 24, p. 209. 
7 See appendix, note 25, p. 209. 
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diagnosing doubtful cases, we have yet to clear up many obscure points 
in its history which are not convenient at present to enter into, as they 
would not be in accordance with the purpose of this memorandum and 
would be entering into the discussion of theories, which are certainly 
understood better by yourselves than by me. And, having now presented 
this brief and superficial study of the exterior department, in the hope, 
as I said before, that more competent heads than mine will be able to 
explain the cause of this disease, I beg to summarize in a few words the 
ideas with which I have written this paper. 

Whatever may be the doctrine adopted with respect to the etiology 
of palustric poisoning, and whatever may be the micro-organism that 
according to that doctrine determines the disease, we can clearly deduce 
from the observed facts which I have shown in the above lines a practi- 
cal and important lesson, which certainly is not new, but is very useful 
and worth remembering at every step, and that is, that the city of Mon- 
terey, with its special climate as above described, the peculiar constitu- 
tion of its soil, and the special composition and quality of its waters, 
affords a special combination adapted to the development of this micro- 
organism ; and if it is not possible to procure the entire extirpation of 
this germ, it is always possible to modify some of these conditions, as 
has been already done, diminishing thereby, to a great extent, the 
spread of the disease, at least as regards its frequency and its dangerous 
conditions. Another lesson that we learn is, that the most important 
factor in the palustric endemic of that locality is the water, though I 
do not mean to say that I consider it the exclusive cause. Experience 
certainly shows that, whenever at any time the waters were increased in 
the city, and their flow interrupted, causing stagnation, or when they 
flowed through infected water-courses, they would become corrupted 
and filled with decomposed organic matter, causing the endemic to 
change into a frightful epidemic of pernicious intermittent fevers, compli- 
cated with gastric and bilious fevers, and that whenever these waters 
were less abundant, the courses unobstructed, or when, as in these later 
years, the swamps were drained and the infected natural water-courses 
were substituted by masonry drains which were easy to clean, and the 
foul deposits of filth which were found in the centre of the city, were 
substituted by large and clean masonry bridges, the endemic diminished 
greatly and, to some extent, disappeared. 

If, to the improvements already made, we add a better levelling of the 
soil in the suburbs, facilitating the drainage of the rain-waters, which 
even now sometimes stagnate, the improvement would be greater still. 
More trees ought to be planted on the banks of the streams and springs 
and in the unhealthy, damp soil, which formerly formed swamps, 
because, as is well known, trees purify the atmosphere, destroying the 
products of combustion, and the soil as well, by absorbing the matters 
required for their own nutrition and development, besides opening it up 
by means of roots and helping to drain off its humidity. If, on the other 
hand, care were taken to sink the wells of so called drinking water as far 
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as possible from the closets and dung heaps, if these were given a suffi- 
cient depth, and often cleaned besides keeping them covered, and if, as 
appears to me the best improvement, these wells were altogether sup- 
pressed by iron tubing, which to-day is only used in the public fountains, 
the terrible disease that we now speak of would be still further decreased, 
and a great advance would be made in the beneficial work of hygiene, 
that real science of the future, which, as we have seen, prevents with a 
sure hand terrible diseases, that, once established, are in many cases 
real rocks, against which the best reasoned science beats in vain. 


UPS REG IN, TD Ee 


1. Report by Dr. Gonzalez Candamo, dated October 17, 1791, and addressed 
to the viceroy of Mexico, in order that he in his turn should report it to the 
Spanish court, and enable it to give orders as to the proper place for the Episcopal 
see. (José Eleuterio Gonzalez, «« Collection of documents and reports for the his- 
tory of Nuevo Leon.”) 

2. For further details regarding the history of palustric epidemics in Monterey, 
and of some of the hygienic improvements carried out within the present century, 
see the statistics of the state of Nuevo Leon, published by Dr. José Eleuterio 
Gonzalez in 1873, page 20. 

3. The diagram shown was prepared by the present director of the Gonzalez 
hospital, Dr. Anastasio Carrillo, and by the administrator of the same establish- 
ment, Eleuterio Espinosa, who have besides provided me with a room, apparatus, 
and their own valuable help in my investigations. 

4. In the report presented by General Bernardo Reyes (1887), governor of the 
state of Nuevo Leon, we read in page 11 as follows: ‘Convinced by the opinions 
of the board of health, I initiated with the city council a proposition for the cleans- 
ing of the main drain which crosses this city, and the drainage of the swamps, a 
work which was called for by the public health.” These improvements were 
carried out shortly after. 

5. Work by Dr. Gonzalez, already spoken of in note 2. 

6. It is hardly necessary to say that in the text I followed the opinion of 
Laveran and Peissier, as given in their well known work on pathology. I do not 
constitute myself an absolute defender of their opinions or their special theories 
respecting palustric fevers, It is not my intention to discuss them, nor do I feel 
competent to do so, but I simply adopt their opinion because I find it favored by 
the majority of modern writers on the subject. 

7. In an excavation which was made on the side of one of these hills, the 
chemical assistant of the Civil college, Ernesto Vidagaray, and myself found a 
vein of calcite and nickel very similar to garnierite. I think it necessary to 
state that these analyses were made rather in a hurry on account of the short time 
at my disposal, and I therefore only give them as approximate. 

8. Some parts of this marl strata are completely uncovered, as for instance, in 
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the small square front of the Gonzalez hospital and in the square of ‘*La Lave,” 
where the ground had to be opened up with explosives so as to make an excava- 
tion which could be filled with vegetable soil for the planting of a garden. 

g. Alexander Humboldt (Kosmos), volume 4, pages 166 and following. 

10. I have considered as the valley road, the place where the spring of water is 
found, and not the lower part through which passes the small stream that I refer 
to in the text. 

11. Here I follow the division adopted by Hallman. 

12. I do not believe that the quantitative analysis of the Monterey waters which 
accompanies the present paper is perfectly exact, because I was unable for want of 
time to repeat it as required for the purpose of taking an average. The organic’ 
matter I believe was more exactly measured, as that was necessary for the object 
and nature of this work. 

For the determination of the amount of silica and other inorganic matters I 
followed the process advised by R. D. Silva (Professor in the Central School of 
Arts and Manufactures in the Universal School of Industrial Physics and Chem- 
istry in Paris), in his work D’Analise Chimique. We worked as follows: To 
determine the silica we acidulated half a litre of water, which was analyzed, with 
chlorohydric acid; we evaporated this, till it was dry, in a platinum capsule which 
was weighed beforehand. We heated the residium to 130° C., and then 
allowed it to cool, and afterwards treated the contents of the capsule to sep- 
arate the chlorohydric acid ; the silica, which is insoluble in the acid, was recovered 
by filtration and weighed. To determine the amount of metals we evaporated the 
liquid filtered in the previous operation until it was reduced to 50 cubic centi- 
metres, having previously added a few drops of nitric acid. We then treated it 
with chloride of ammonia, and heated it for a few minutes. We obtained a weak 
precipitate in some of the waters which we analyzed, and which was formed of 
what can properly be called metal. 

In order to determine the amount of calcium contained in these waters we added 
oxalate of ammonia to the filtered liquid proceeding from the previous operation. 
The precipitate was separated by a new filtration, transformed into carbonate and 
weighed. For the magnesia, we concentrated the liquids which resulted from the 
precipitation of the oxalate, and treated it with phosphate of ammonia. The pre- 
cipitate which we obtained was then calcined and weighed. 

For the alkaline metals we added acetate of lead to the previous solution, which 
was then filtered and treated with sulphurated hydrogen, then filtered for a second 
time and evaporated till dried, then calcined, showing a mere trace of these 
metals. 

For the determination of ammonia we adopted the reagent of Nessler, which, as 
is well known, is very sensitive, but which did not give any reaction in the 
waters that we examined. For the sulphuric acid we acidulated half a litre of 
water with chlorohydric acid and treated it with chloride of barium. It was allowed 
to repose for twenty-four hours, and then filtered to collect the sulphate. For the 
chlorine we precipitated the water previously acidulated with nitric acid by means 
of nitrate of silver. We allowed this to repose as in the previous case, and after 
washing and drying, we weighed the precipitate obtained. 

To determine the organic matter we followed the process advised by Kaubel, 
which consists in finding out the amount of permanganate of potash which is de- 
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composed by the organic matter, which can be done by means of a solution of 
oxalic acid. 

13. The well of the Civil College, whose water we analyzed, offers an example 
to illustrate the text. It is situated under the branches of a walnut tree, and in 
the month of July the water which we examined contained many leaves from this 
tree and a great number of insects of the order of lepidoptera. 

14. This is the opinion of Folchi, Pietra Santa, and Santarelli. 

15. Eissenmann and Arnaud. 

16. Raymond Faure. 

17. Minzi and Baron Mitchell. 

18. Leon Collin. Dr. Guerra thus summarizes the opinion of Collin: «+ Palus- 
tric fevers are caused, above all, by the vegetating force of the soil when this is not 
brought into action, or when it is not exhausted by a sufficient number of plants. 
This is why in the swamps the vegetation appears to be enough to reduce its bad 
effects, and that is the reason why pools which are surrounded by spontaneous 
vegetation or covered with aquatic plants are much less dangerous than those 
which are wanting in active vegetation, unless its detritus is salt.” (L. Collin. 
Traite des fievres intermitentes, page 14, Paris, 1870.) 

It could be proved that there are many places with exuberant vegetation that 
are not exempt from malaria, that there are many others where we find no humid- 
ity, vegetation, or organic decomposition, but where we find palustric fevers; that 
if the presence of vegetation in the neighborhood of swamps renders them less 
dangerous it is not for the reason that it exhausts the productive force of the soil, 
but because it evidently diminishes its humidity, modifies its constitution, and 
prevents the dispersion of the malarial principles and the excess of heat and evap- 
oration, etc. (See unpublished papers by Dr. Jesus N. Guerra, which exist in 
the archives of the School of Medicine in Monterey.) 

1g. Baudi, Ballestra, Eklund, and others, attribute the presence of palustric 
fevers to the emanations from a special flora, principally to those of the Antroxan- 
tum-oderatum, Limnophisalis hialina, etc. In the same manner, in the town of 
Gadereita Jimenez of the State, where the palustric fevers constitute a terrible 
endemic, they are attributed to the emanations of an herb which is very abundant 
in that locality, and which is vulgarly called «‘ yerba del buey,” giving a penetrat- 
ing and disagreeable smell. I have not had an opportunity of studying its botan- 
ical character, but at first sight it appeared to me a euforbiacea of the croton genus. 
It is hardly necessary for me to say that this is only an empirical opinion and 
quite destitute of scientific foundation. 

20. In the year 1717 Lancisi pronounced, in his «‘ De nosciis paladeum efflu- 
viis,” the theory that minute animals engendered fevers by penetrating into the 
blood. 

21. According to Salisbury, the spores of gemmiasma are found on the surface 
of the ground, in the atmosphere of infected places, and in the expectoration of 
persons suffering from the disease. 

22. B. Bruneum de Lanzi y Ferrigi. It would present itself under the form of 
zoogloez on cultivating the inoculated elements of the liver and spleen of animals, 
which have been subjected to an injection with the blood of persons attacked with 
paludism. 

23. B. Mallarie de Klebs y A. F. Crudelli. It would present itself under the 
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form of an elongated thread spore with an oval shape, with a maximum length of 
seventy-five millimetres, when found in the soil of palustric localities, and under 
the form of segmentary filaments with a great number of sporule germs, when 
found in cultivated lands. 

24. The hemoplasmodium of Marchiafava y Celli of a round form with pigmen- 
tary granulations provided with rapid movements. They unite with the red cor- 
puscles of the blood and present amiboidal movements. 

25. We have been unable in Monterey to observe the ‘flajelos,” perhaps 
because we could not obtain a microscope which would magnify more than 850 
diameters. In the careful study made by Dr. Jesus M. Guerra of Monterey, on 
palustric infections, he says that he could not observe them with any certainty. 
Dr. Matienza, who, as I have said, has written the best work on the subject which 
I have seen in our country, says that he has only seen them a few times. 


XXXII. 


PHTHISIS IN GUADALAJARA, MEXICO. 


By DR. J. M. BENITEZ, 


Guadalajara, Mexico. 


It is no longer discussed, since the discoveries of Koch, whether tubercu- 
losis is or is not a specific disease, and whether its bacteria are subject, in 
birth, development, and manifestation, to the physical laws to which the 
other organisms of the class are subject—that is, to altitude, nature, dryness 
of the soil on which they are born, hygrometrical condition of the air, etc. 
The result of these considerations is, that as the bacillus is a cosmopolitan 
it exerts its influence with more intensity in this or that city, town, or 
village, as it finds in them the necessary conditions for its full devel- 
opment and multiplication, wherever these conditions are to be found,— 
in the locality itself, or in the individual, subject as that may be to bad 
hygienic conditions, either general or individual, which bring to a 
certain number of their inhabitants weakness and exhaustion of their 
systems. This organic weakness in itself constitutes the aptitude or 
predisposition to foster the birth, development, or any other manifesta- 
tions of the agent of tuberculosis. As this agent is found scattered about 
—in the water, air, milk, etc., and in man himself, latent or inactive in 
his mouth, larynx, bronchus, etc., without injuring them, unless there is 
through special circumstances (which it would be very difficult to exactly 
define), a certain degree of malignity or virulence, or unless the subject 
who has them is placed under suitable circumstances to be attacked by 
them,—it can be deduced that for the development of tuberculosis, two 
conditions are necessary: first, the activity or virulence of the bacteria ; 
and second, the organic weakness of the subject on which the agent is 
placed—that is, the favorable disposition of the field in which it is to ger- 
minate. The concurrence of such conditions is generally the cause of the 
disease ; therefore those towns which enjoy the best hygienic conditions - 
are the most likely to avoid the development of tuberculosis and are the 
best for its cure when it has been contracted. It seems to have been 
proved—by Jourdanet for Mexico, Guilbert for Bolivia, Toner for the 
United States, Antoine Abbadie for Africa, and Miiller and Eichhorst | 
for Switzerland—that above five hundred metres the frequency of phthisis 
is in an inverted ratio to the height over the level of the sea, and to such a 
degree that Jourdanet considers the disease as exceptional at 2,000 metres 
of altitude; and it seems to me that this goes to prove that the viru- 
lence of the bacteria of Koch lessens considerably with the height of the 
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Jocality, and that if phthisis is less common in elevated regions it is due 
rather to the diminution or want of activity of said agent, than to the 
greater resistance of the individuals to contracting the disease ; as in gen- 
eral, the weakness of the system is in a direct ratio with the height of 
the locality in which they live; and furthermore, as I understand it, the 
anoxyhemia of Doctor Jourdanet is rather a cause of predisposition than 
of immunity. 

The city of Guadalajara at 1,567 metres above the level of the sea, 
according to Professor Lazaro Pérez, possesses other hygienic conditions 
that are really peculiar to her, on account of her topographical situation, 
nature of the soil, arrangement of the buildings, number of inhabitants, 
purity of the waters, etc., and is a city not only convenient for avoiding 
the development of phthisis and for its cure in case of suffering from it, 
but is also highly favored in general from the sanitary stand-point, as 
is proved by the fact that the cases in that city, not only of phthisis, but 
of typhus, typhoidal, and some other infectious diseases, are exceedingly 
rare. 

According to Narvaez, Guadalajara is situated at 20° 41’, north lati- 
tude, and 4° 13’, longitude west of the meridian of Mexico. According 
to the engineer, Mariano Barcena, the maximum of temperature of the 
city is 34.5°; minimum, 1°; yearly average, 19.3°; annual medium 
humidity, 72; medium annual barometric pressure, 766-4. It is to be 
observed that the oscillations of temperature do not cause, in general, 
serious sickness, but only slight colds that may tend to complications in 
case of neglect, and even in tuberculosis subjects, when they are properly 
attended to, those changes exert no influence in the course of their 
disease. 

The western winds predominate, and in the months of June, July, 
August, and September, the wind blows from the east, and is cool and 
agreeable. In April, May, and a part of June, during the day-time no 
wind seems to predominate, but at twilight and in the night, fresh west- 
ern breezes blow, diminishing the heat and making the climate delicious. 
From the middle of October to February, northers are not scarce, but 
are very seldom impetuous. 

The city, with a clear and beautiful sky, lies on a wide and open val- 
ley, on a sandy and dry soil, surrounded by low mountains at some dis- 
tance from the town, and sheltered by them from the winds. ‘Towards 
the north, and from one and a half to two leagues from the city, the val- 
ley is cut through by the gulley of the river Cuitzeo or Tololotlan, a 
most lovely place, where several thermal springs are to be found. Of 
the mountains, the most striking one is the Colli, of an elongated shape, 
like a ridge, extending from south to north on the west, and serving as a 
wall to moderate the impetuosity of the winds blowing from that quarter, 
and that for some hours of the day are troublesome in the months of 
February and March. Winter, that lasts at most three months, is far 
from being uncomfortable on mornings and evenings, as the light north- 
ern winds generally leave off blowing for many days at a time, when the 
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fogs and light rains, so common in that season, give way to a clear sun- 
shine and the enjoyment of spring-like nights. The long summer is 
generally agreeable, and it can be stated that heat is only felt from the 
second fortnight in April to the first one in June, when the rains cool 
the atmosphere and the soil, and during the hottest days the mornings 
and evenings are cool, as the western breeze very seldom dies out. The 
streets of the city are straight and at right angles, with a slight but sufh- 
cient declivity to prevent the water when it rains from standing in pools ; 
this, and the porosity of the soil, are the reasons that, even after the 
heaviest showers, which are so frequent in the rainy season, the streets 
are perfectly dry a few minutes after it leaves off raining. 

The streets are carefully cleansed. Their width is in proportion with 
the height of the buildings, that on account of the frequency of earth- 
quakes and instability of the soil are, as an exception, of three stories, 
many being of two and the majority of only one. All the dwellings are 
perfectly dry, well ventilated, and spacious, with more or less large 
courtyards, and a garden in the centre of them. According to the obser- 
vations of the engineer, Lucio Gutierrez, the area of the city embraces. 
725 hectares, without including the unbuilt portions, that lie mostly 
near the city gates and measure 1,200 hectares. The inhabited por- 
- tion is laid out in 763 blocks, that have 7,455 dwelling-houses, without 
including in this number the public buildings. Of the dwellings it may 
be calculated that about 1,000 are two stories high, including in these the 
few three-story ones. 

Official reports state Guadalajara’s population to be between 65,000 and 
70,000 inhabitants, and this calculation would give to each house only 
eight dwellers—an important item worthy to be taken into consideration, 
as showing that in Guadalajara the danger inherent to agglomeration is 
not tobe feared. ‘The main public establishments, in which agglomeration 
cannot be avoided, such as the house of charity, penitentiary, hospital, 
etc., add to their enviable magnificence in their general details, as well 
as in each of their departments, those dispositions in accordance with 
the most important hygiene rules. The lyceums and other establish- 
ments of public instruction and beneficence are likewise perfect on that 
score. ‘To these favorable conditions, in which, as stated, the public 
establishments are found, must be added the fact that there are in the city 
several squares and gardens, an extensive park, and beautiful resorts, all 
well frequented and where the scent of the flowers and the essence of the 
cedars can be breathed. 

The drinking waters are very pure, with the exception of the small 
amount that is at present taken from ‘‘Agua Azul;” that is roily and 
full of organic matter. The water in common use is from filtrations 
that belong to the Colli mountain and that come through a natural filter 
composed of ‘* Pomicce Tophus,” that forms the basement of the valley. 
The surrounding country is dry and arid in summer and with but few 
trees, but in the rainy season, that begins in the middle of June and ends 
in the first days of October, the surroundings are naturally picturesque. 
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The rivulet that divides the city in two portions, thanks to the 
work lately undertaken on it, is clear of all filthiness and very soon will 
be in splendid hygienic condition. The articles of food used are varied, 
healthy, and abundant. These remarks which I have just made asa rough 
sketch, can be found fully detailed in an interesting article by Doctor 
Pablo Gutierrez, published in the first volume, page 413, of the ‘* Gaceta 
Médica de México,” which may be profitably consulted. If I were to 
enter into further details on the subject, I would lose sight of the object 
that I propose—that is, to show that the city of Guadalajara, according to 
my judgment, is singularly fitted to avoid the development of tubercu- 
losis and affords to those suffering from it a convenient residence, that 
is not only agreeable, but is also a place where their suffering may be 
diminished, their lives lengthened, and where even they may be entirely 
relieved. 

To prove this assertion it is enough, for my purpose, to consider the 
inhabitants of Guadalajara divided into three classes: the highest, the 
medium, and the lowest or poor. In the first class, I have no hesitation 
in asserting that during a practice of 23 to 24 years, somewhat steady, 
I have not seen one patient of pulmonary phthisis, nor have I 
heard of there being one case in that class of society. Among the 
middle class, where my practice has been more extensive, I have 
observed five cases in persons belonging to this city; of these, three 
belonged to the same family and had inherited the disease; the other 
two probably had acquired it. In persons not of Guadalajara, I have 
observed four cases, two of them young persons that came from two 
cities on the shores of the Pacific, and who recovered in this city in one or 
two years. The first of the cases that I observed in the years 1880-’82 
returned to his native city, Tepic, where he lives healthy and vigorous. 
The second one has not acquired the strength of the former one; he is a 
native of the port of Guaymas, and lives, up to date, in a mining town 
near that city. Both those patients had acquired the tuberculosis. 
Among the lower or poorer classes, phthisis is less rare. In my gratu- 
itous consultations in the period of years I have referred to, I have only 
been able to observe two cases, but it must be remembered that this 
kind of patients generally goes to the hospitals. In the private hospital 
for women, of the ‘** Sagrado Corazén de Jesus,” and of which I am in 
charge, since its foundation in February, 1887, the number of patients 
under treatment have been 1,680, and of these, only three were cases of 
pulmonary phthisis, one of the patients being a native of Mazatlan, and 
the other two of this city. 

By what I have stated, it is to be inferred that in Guadalajara pul- 
monary tuberculosis is very rare or exceptional among the higher 
classes, rare in the medium, and not very common among the poor; that 
is to say, that persons that have good or fair food, that dress in a 
convenient manner, dwell in dry and ventilated houses, and possess a 
certain degree of culture to profit by the most indispensable hygienic 
means, are generally exempt from phthisis; remarking at the same time, 
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that even among the poorer class that are destitute of all or many of 
these means, that disease is less common than in other cities of the west- 

ern portion of the country, according to the information that I have been 
able to collect. As to scrofula, it seems to me that in Guadalajara it is a 
rare disease, though in a less degree than pulmonary phthisis. Cases of 
cold abscess and lupus do not seem to me to be scarce, and I even dare 
to state that they are common among the poor classes, on account of 
their uncleanliness, united to the predisposition in which they are placed, 

owing to their physiological misery. 

In conclusion, I believe that Guadalajara is a very suitable city for the 
cure of phthisis, as within her limits she unites the greater number of 
circumstances that are necessary for the beneficial residence of that class 
of patients. 


XXXII. 


THE CITY OF TUXPAN. 


By Dr. E. ALCAZAR, 
Tuxpan, Mex. 


The city of Tuxpan is situated on the left bank of the river that bears 
the same name, and is three leagues from the shores of the sea. 

Its climate is hot, like that of all places on the gulf. From the infor- 
mation I have gathered, the rains are plentiful, but this year it has not 
been so, the number of times it has rained having been counted and not 
exceeding twelve, and this is noticeable in the dryness of some of the 
wells from which the inhabitants are supplied with drinking-water, while 
in others the level of the water is much lower than usual, all of which 
may have something to do with the cases of yellow-fever that have 
broken out in the town. 

This disease is not endemic, and since the year 1865, when there was 
an epidemic, according to the inhabitants it has not presented itself until 
now, being imported by a traveller from Papantla, who arrived ill and 
succumbed to it on the 10th of August last, three days after his arrival. 
Having made inquiries, as to whether there were frequent arrivals from 
other places, of patients suffering from yellow-fever, I found this to be 
a fact, but the disease does not spread in this town. I could not obtain 
reliable information as to whether there was the same dryness in 1865, 
the year of the epidemic, as there is now. 

In my opinion, from the facts presented to my notice, yellow-fever can 
show itself spontaneously. It is true that the first case here was that of 
the traveller from Papantla, but his clothes and all articles used for him 
were destroyed, and the room occupied by him in the hotel disinfected. 

On the 6th of September, a patient was sent to me at the hospital 
already in the second stage of the illness, and he expired the next day. 
The house of this individual was in a locality apart from the city, and 
inquiries were made whether he could have come in contact with the 
first patient, but it was proved that he had not. On Wednesday, the 7th, 
there was another case in the prison, where there are one hundred and 
forty to one hundred and sixty persons in four rooms of about seven or 
eight square yards, with little light and very impure air, for the water- 
closets are in the same rooms. I proceeded at once to disinfect, not only 
the rooms, but the clothes of the prisoners. I must mention that the 
water used was from a well, whose level was very low, and the taste of 
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the water salt. I prohibited its use. Until now no other case has pre- 
sented itself in the establishment. 

The judge of the primary court of claims, Licentiate F. Morales, at 
the moment of writing is taken ill with yellow-fever. He made his visit 
to the prisoners on Saturday, the roth. 

The water he uses is from a well in another house, for his own is 
is nearly dry. 

The other three cases registered are of individuals from different dis- 
tricts. Of the cases mentioned, one belongs to Dr. Emigdio Garmendia 
and another to Dr. Juvencio Medina. 

These are the particulars I possess of the illness in the town, for, I 
repeat, it is not endemic, and inferences would be of no value, on account 
of the few cases there. Notwithstanding, it is necessary to notice the 
coincidence of the appearance of yellow-fever with the dryness of the 
season, and the use of infected water, the case in thes prison whose 
inhabitants were using this water, and no other case having appeared 
after the disinfection and destruction of the clothes. 

This is all that can be said of yellow-fever in this locality, and to 
affirm with certainty that it can appear spontaneously, the study of sev- 
eral years would be necessary. 

The city of Tuxpan has several streets crossed by small creeks, which 
fill with water in the rainy season and are dry at other times, the grass 
growing in them with wonderful rapidity. The burning action of the 
sun produces the fermentations necessary for the growth of paludic 
miasma, and it is noticeable that it is at the epoch when effervescence 
takes place. 

The commonest forms are remittent and intermittent, beginning with 
gastro-intestinal symptoms and yielding to the action of quinine. 

At the present time a fever has been noticed that follows the same 
cycle as typhoid during seven, fourteen, and twenty-one days, without 
yielding to the action of the antiperiodics. The temperature is from 38.5° 
to 39° in the morning and from 39° to 40° at night, but patients have not 
the same alarming appearance as those suffering from typhoid, nor have 
they any hemorrhage, petechiz, or other symptoms of typhus or typhoid 
fever. 

As to whether this form is common in the locality, the doctors who 
have practised here, one of them for three years, assured me that they 
have observed it before. In this form the hepatic gland is hypertrophied 
much more than the spleen, the gastro-intestinal state being well 
marked. 

These notes that I have the honor of presenting have no pretensions 
to a study, they are merely a relation of the little I have become 
acquainted with during my short stay in that port. 


XXXII. 


A FEW GENERAL REMARKS REGARDING YELLOW- 
FEVER IN THE STATE OF TABASCO. 


By Dr. A. CASTANARES, 
Tacubaya, Mex. 


In consequence of my prolonged residence, during twenty-three years 
in the state of Tabasco, dedicated to the practice of medicine, and owing 
to the special circumstance of having held the position of head physician 
to the only civil and military hospital in San Juan Bautista, capital of 
the state, I am in a position to be able to refute certain erroneous beliefs, 
unfortunately too generally disseminated, and to propound certain facts 
which may be of general utility, but without in the least pretending to 
speak of anything new or of what the greater portion of you are not 
already acquainted with. 

The state of Tabasco is situated in the torrid zone, on the seaboard of 
the Mexican gulf; it is limited on the north by said gulf, on the east by 
the state of Campeche, on the south-east by the republic of Guatemala, 
on the south by the state of Chiapas, and on the west by the state of 
Veracruz; its territory lies between 16° 50’ and 18° 39’, north latitude, 
and between 5° 11’ and 8° 10’ longitude east of the meridian of Mexico. 

As Tabasco is surrounded by districts where yellow-fever prevails in 
an endemic form, and as, owing to its geographical position as well as to 
its atmospheric and telluric conditions, it is similar to these districts, it 
would be supposed (and such is really the general belief) that the black- 
vomit exists in Tabasco in an endemic form, the same as it does in Vera- 
cruz, Tampico, Campeche, and Yucatan. 

Nothing, however, is more erroneous than this belief, gentlemen, 
because, during the twenty-three years of my sojourn in the state, I had 
had occasion to observe only three epidemics of the disease, and that not- 
withstanding the pertinent fact that Tabasco is in frequent contact with 
the above mentioned zones where yellow-fever prevails, because hardly 
a week passes during the entire year in which some vessel, coming from 
Veracruz, Tampico, Campeche, Yucatan, and even Havana, does not 
arrive at the port of Frontera and at the capital of the state. 

The soil of Tabasco is so unpropitious to the generation of the yellow- 
fever, that the constant arrival of travellers, as before mentioned, is not 
sufficient to spread and develop it; very potent and influential causes or 
powerful centres of infection are required, such as the arrival of an army 
corps,—which, as is well known, almost always travels under the worst 
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possible sanitary conditions,—and it would be necessary that such a corps 
should have come from a place where at the time of departure the 
black-vomit prevailed. It has furthermore been noticed that for 
the germ to be effective the importation of the same must take place in 
summer or autumn, and that notwithstanding the presence of all con- 
ditions favorable to the development of an epidemic, the latter has not 
extended beyond the limits of the infected district, but has remained in 
such locality without spreading to the other parts of the state, although 
no precautionary measures of isolation, or other steps, may have been 
taken to avoid it. Only in case the primitive, productive cause of the 
disease passes from one part of the state to another,—only in this case, I 
repeat, have we had to deplore its propagation, causing the same char- 
acteristics as in the locality where it originated. 

The period of incubation cannot very well be accurately defined, it 
being quite variable, but running generally in proportion to the intensity 
of the epidemic. ‘The appearance of the disease is preceded by an inde- 
scribable though painful restlessness, lasting four or six hours without 
the prevalence of any characteristic symptoms. In such cases the dis- 
ease breaks out and develops in a sudden manner, which frequently ends 
fatally. 

The mere fact of traversing an infected locality has often been sufh- 
cient for one or more of the passers-by being violently attacked by the 
disease. 

I dare say from my personal observations that as a rule three days is 
the longest period of incubation which has come under my notice. 

I have nothing to tell you with regard to the symptoms, anatomy, 
pathology, and diagnosis of this disease, which has not already been set 
forth in the numerous treatises published on this subject, but I wish to 
refer to a few peculiarities respecting the place of birth of the attacked 
persons. 

Among the Mexicans born in the cold country, the natives of the 
neighboring state of Chiapas, are, with astounding preference, the first 
victims ; it is demonstrated that through them the germ of the yellow- 
fever invades a district, jumps from one place to another far distant 
one, penetrates house after house, pursues the natives of San Chris- 
tobal or Comitan, smites them unto death, and when it has concluded 
with them spreads itself among the inhabitants. The preference of 
the disease seem then to be to attack the Mexicans located on the 
heights, and last of all the foreigners. 

The natives of the state, those born in Tabasco, are not subject to the 
disease, unless the following two causes should prevail: severity of the 
epidemic—in a number of cases the same as the mortality—and the total 
absence of private hygiene; I had the opportunity of noticing this dur- 
ing the terrible epidemics of 1876 and 1882, the last which I saw, when 
many persons died who led a licentious life, entirely given to intoxica- 
tion and venery. 

The different idiosyncrasies which I have mentioned are problems 
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as interesting as they are obscure, which up to date have not been 
explained. Why should the native from Chiapas be predestined to 
certain, and almost always mortal, attack? Why should the Mexican 
from the heights, although in a lesser degree, be attacked, and whence 
arises the immunity of the natives of Tabasco, and more especially those 
of Veracruz and Campeche? Perhaps the suddenness with which a 
native of Chiapas goes from a very cold and very elevated locality to 
Tabasco, situated on the sea level and being very hot, may, among 
many others, be one of the contributing factors to such a mournful pre- 
destination. 

However certain, although inexplicable, the foregoing facts are, as. 
regards the greater or lesser facility with which recent arrivals in 
Tabasco, or those who have been there a few months, contract the 
disease in time of an epidemic, there are other circumstances in this. 
same connection worthy of note. A native of Tabasco can with im- 
munity go to Veracruz or Havana at a.time when the black-vomit may 
be raging with great violence. The same, gentlemen, will happen to 
natives of Chiapas and other Mexicans from the heights, as well as for- 
eigners, after a residence of two or more years in Tabasco, although the 
disease may not have appeared in an epidemic form during that period; 
some persons need still less time to acquire such immunity, if, on their 
arrival at Tabasco or during their sojourn there, they are laid up with a 
slight fever, called acclimatization fever, or with any other fever of a 
paludic character which is endemic in that locality. 

In the three epidemics which I passed through, I especially noticed 
that the diminishing of the urine and its subsequent stoppage for one 
day was a sure prognostic of death. In this latter case, all the measures 
recommended by science against anuria were resorted to in vain; the 
secretion of the urine was not re-established, and the patient, after four 
or five days’ illness, still full of vigor, without fever, or lumbar pain, 
or nausea, or vomiting, without any other symptom to foretell the dan- 
ger of a near death, would suddenly be seized with convulsions and 
delirium, followed by mortal collapse, very probably caused by uremia. 

The preventive steps adopted must attain two ends: First, prevent 
the appearance and spread of the disease ; second, impede the contagion 
and development of same. To obtain the first end, it is necessary 
to exercise exceeding cleanliness in the streets and habitations, keeping 
the localities destined to the loading and unloading of vessels as far as 
possible from the cities in seaports, and a strict quarantine of from 
twelve to fourteen days against all vessels coming from infected places, 
and fumigating the vessels, crews, and merchandise. To attain the 
second, the enforcement of all such sanitary measures and personal care 
as are applicable to all infectious diseases. 

With regard to treatment, my experience does not warrant my recom- 
mending any of the remedies now in use; perhaps evacuants, alternately 
administered with chlorate of potash in heavy doses, is one of the curative 
methods from which the greater results have been obtained. 
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It is, however, my profound conviction that to public and private 
hygiene, and not to therapeutics, is reserved the future decisive triumph 
over yellow-fever, and in general over all contagious and infectious 
diseases. 

So as not to deviate from the subject of this treatise, nor to go beyond 
the limits laid down by the regulations of this Association, I will, in con- 
clusion, restrict myself to informing you that the privileged soil of Tabas- 
co, possibly the most fertile in the whole extent of our country, and even 
in the world, is without any doubt the healthiest of all the places sit- 
uated on the Gulf and Pacific seaboard and forming part of the Mexican 
Republic. 


XXXIV. 


A CASE OF YELLOW-FEVER, OBSERVED IN THE CITY 
OF PUEBLA, DURING THE MONTH OF 
NOVEMBER, 1802. 


By Dr. ANGEL CONTRERAS, 


DELEGATE FROM THE STATE OF PUEBLA. 


GENTLEMEN: The importance of clearing up the very scientific 
points which are connected with the development of yellow-fever outside 
of its ordinary zone on the coast, where it is found in an endemic form, 
has induced me to occupy the attention of this illustrious Association 
with the report of a case which I have observed in the city of Puebla, 
during the middle of November of the present year, and a few considera- 
tions on the case. 

I perfectly understand how little is to be deduced from a solitary case 
in matters of this kind, but my intention is to codperate by all means. 
within my reach in the solution of a problem, which, like the one under 
consideration, is not as yet placed on a scientific basis. 

The questions to be considered are as follows: 

Do those who contract the black-vomit on the coast aggravate the 
disease by moving to a more elevated situation, in which to pass. 
through the stages of the disease? 

How far outside of the zone in which yellow-fever prevails in an en- 
demic and sometimes epidemic form, is this disease not transmissible to 
other individuals, rendering thereby the prophylactic precautions un- 
necessary? 

What is the differential diagnostic between black-vomit, typhus, and 
incipient typhoid fever of a bilious form, with certain palustric fevers, 
and other hepatic diseases, such as aggravated jaundice? 

In what season or months of the year, or under what circumstances, can 
persons travel on our coasts without danger? 

And lastly, What is the best prophylactic and curative treatment of this 
disease? 

In my opinion, all these points demand the careful study and publica- 
tion of all the cases which physicians meet in their practice, especially 
considering the very grave character of this disease which is the scourge 
of our coasts and a great impediment in the way of its commercial and 
industrial relations. 

I will now relate the history of my case: 


Conrado Gamboa, a native of Morelia in the state of Michoacan, a resident of Puebla, 
thirty-five years of age, of a normal constitution, of good previous health, never having 
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suffered from typhus or other notable disease; went to the gulf coast of Mexico for the 
first time, in the beginning of November of the present year; he was in Veracruz, after- 
wards in Alvarado, then in Tuxtla, and in Alonzo Lazaro; in which last town he felt a 
chill and had a little cough. For this reason he gave himself a hot foot-bath and re- 
turned through the same points; on Sunday, the 13th, he remained in Veracruz, where 
he had arrived on Saturday evening; he relates that he was on the beach for some time» 
collecting shells; on the day following he left Veracruz by train, arriving in Puebla at 
8 o’clock the same evening. During the journey he felt a disagreable effect from the 
wind which entered the car through one of the windows, so that when he got home to 
his family he was hoarse, complaining of cough, of pain in the chest, and general weari- 
ness, for which reason he took a hot foot-bath ; on Tuesday, he changed his underclothing 
and rose from his bed to attend to his business, but as he could not get over the tired feel- 
ing that he had, and felt feverish, he remained in bed. On Wednesday, the 16th, I saw 
him at Io p. m., at his house in Callejon de Santa Catarina, No.9. He had all the nor- 
mal symptoms of fever, but without cephalalgia nor raquialgia. He had suffered epi- 
staxis, had a temperature of 39.9°, pulse at one hundred and twenty, a slight cough, pain 
in the chest, no symptoms visible of pulmonary or cardiac suffering, the tongue very 
much coated, complained of constipation, etc. The family were very anxious to know 
what disease the patient suffered from, and I informed them that he was threatened 
‘with fever, perhaps typhus, but that the disease would declare itself later on. 

Prescription: Sulphate of soda, 30 grammes in a I: 20 of sweetened water to be taken 
at one draught. Volatile liniment with laudanum, to be rubbed on the chest. Food 
moderate and the patient to remain in bed. 

Thursday, 17th: At If a.m. the temperature was 39.6°, pulse 116, the patient suf- 
fering from insomnia, general relaxation, ocular-palpebral injection, the tongue white; 
the purge produced several stools; the patient had suffered the previous evening from 
nausea and vomiting, no sinking on the intestines. There was no exanthema nor petechiz, 
the liver was of a normal size, the spleen slightly increased, there had been a little epi- 
staxis, a slight cephalaigia, the urine was scarce and high-colored, etc. 

Prescription: Extract of quinine 0.60 grammes in six pills, to be taken during the 
morning. Antipyrine, 1.50 grammes in 1:50 of sweetened water, to be taken in two 
draughts, one in the afternoon and the other at night. For drink, sweetened water with 
the juice of a lemon. 

Friday, 18th: Atg a.m. the temperature was 38° and the pulse 90°, the skin yellow- 
ish with a jaundiced appearance, no adynamia, no exanthema, no petechie, bilious and 
tenacious vomiting since taking the antipyrine on the previous afternoon, for which 
reason he had not taken the dose prescribed for the night; the evacuations, which I had 
not been able to see, were watery, the urine scarce and containing albumen. 

Diagnosis: yellow-fever. Prognosis: dangerous. A consultation was agreed upon 
with other physicians. 

Prescription: Extract of quinine 0.60 grammes in six pills. Riviere’s anti-emetic po- 
tion in spoonfuls, Nos. 1 and 2, with frequent eating of ice. Milk. 

Consultation held at 6 p. m. with Drs. Estevan Lamadrid and Daniel Guzman. We 
observed that the vomits and the excreta already presented some black clots, appearing 
something like flies’ wings, that the temperature was 37.7° and the pulse 80. My 
esteemed companions ratified the other symptoms and confirmed the diagnostic. 

We agreed to continue the use of quinine under the form of a fluid extract, and pre- 
scribed injections of dilute carbolic acid. 

November 1oth, 9 a. m. My esteemed friend and colleague, Dr. José Maria 
Marin, accompanied me to visit the patient. His face showed evident signs of an 
advanced jaundice, he suffered from hiccough, abundant epistaxis, an exaggerated 
adynamia, melanical vomit and stools, anuria, temperature 37.8° and pulse 68°. His 
mind was perfectly clear. 

We prescribed castor-oil with lemon-juice, in spoonfuls, and continued the injections 
with a solution of carbolic acid in thousands. In order to allay the hiccough we recom- 
mended the drinking of water with vinegar. 

At 4 p. m. the patient died. 
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CONCLUSIONS. 


It cannot be doubted that the patient to whom I have referred suffered 
from yellow-fever, for the following reasons: First, the locality where he 
contracted the disease, for although it is not possible to state exactly 
where he acquired it, nevertheless we know that the disease is endemic 
in all the places which he visited, and that it is sometimes epidemic. 
Second, the symptoms, progress, and termination of the disease were 
those which characterize yellow-fever and which are not found in 
any other; because, even if at the beginning typhus was to be feared 
rather than diagnosed, nevertheless, from the third day in which the reac- 
tionary period passed and the disease was localized, it was characterized 
by the lowering of temperature, by jaundice, by sanguinary vomit and 
excreta, by albuminuria, etc., and there could be no doubt that we had 
to deal with a case of yellow-fever. Third, this diagnosis was accepted 
by Dr. Lamadrid, who has been practising our profession for 51 years, 
and who informs me that he has already observed several cases of black- 
vomit in Puebla, principally in former times, when merchandise was 
brought into the interior by wagons, and when the teamsters were 
exposed to all kinds of weather on the journey and committed all kinds 
of hygienic errors in the way of living. These people often presented 
cases of the disease on their arrival in Puebla. 

Drs. José M. Marin and Daniel Guzman, who have at times practised 
on the coast and who have seen many cases of yellow-fever, also agreed 
completely with the diagnosis. 

The bacterioscopic examination was wanting, which would very likely 
have discovered the cryptococcus exanthogenicus of Freire or the alga of 
Dr. Carmona; but I have not the plant or instruments necessary for bac- 
teriological investigations. 

The treatment employed was principally purgative, having first pre- 
scribed the sulphate of soda and afterwards castor-oil; during the whole 
course of the disease drinks were used which were acidulated with the 
juice of lemon, quinine was used as a tonic, aerated waters and ice were 
employed with the object of restraining vomiting, and injections of 
diluted carbolic acid were employed, which were expelled as soon as 
applied, the patient thus absorbing very little of the acid. At the same 
time these injections had the advantage of carrying out the antisepsia of 
the lower extremity of the intestine, giving rise to the microbicidal action 
of the acid that might enter into the circulation, as we remembered a case 
that was communicated to this Association by our friend and companion, 
Mendizabal, in which he obtained good results with a patient suffering 
from yellow-fever by means of sub-cutaneous injections of this acid; but 
we used this agent with the greatest precaution, as we feared the collapse 
and lowering of the temperature that might supervene at that period 
of the disease in which these phenomena are so much to be feared. 

In the five years that I have been practising in Puebla, this is the first 
time that I have seen a case of the disease here treated of, and in 17 
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years, during which I practised in Pachuca, I only saw one such case in 
company with Dr. Talavera, the patient being an Englishman, who had 
just arrived from Veracruz. 

I know that Dr. Gustavo O’Farrill attended a man in Puebla, who 
was attacked by this disease when passing through Veracruz, three or 
four months ago. 

All the cases of yellow-fever that I have heard of as being attended by 
my companions in Puebla, occurred in persons coming from Veracruz. 
They have always terminated fatally, and in no case have the persons 
who have come in contact with the patients, or with the objects which 
they used, suffered from the contagion. 

I conclude, hoping that among some of the illustrious members of 
this Association will be found physicians with sufficient experience of 
this special disease to solve all doubts on a problem that is so important 
to public health. 


XXXV. 


STREETS AND SQUARES IN TOWNS. 


By ANSELMO CAMACHO, C. E,, 
Toluca, Mex. 


Invited by the government of the state of Mexico to take part in the 
meeting of the American Public Sanitary Association, in the city of 
Mexico, my first intention was to excuse myself, as my impaired sight 
prevents me working, and because my thoughts concerning the sub- 
ject of my essay are alike too superficial and incomplete, and therefore 
devoid of merit; but on the other hand, the benevolence of the govern- 
ment, and my having initiated some ideas about streets and squares to 
the honorable corporation of Toluca, compelled me to write this essay. 

I will, therefore, state the arguments that I have adduced, because, as 
the ideas that have been accepted might lead to committing important 
errors, I have wished, as in duty bound and laying aside all that con- 
cerns my humble personality, to search above all for truth and success, 
and by means of timely reforms avoid the disastrous consequences of 
mistakes in public sanitation, which is so important for the improvement 
of our country. 

By what I have stated it may be easily surmised that in presenting this 
essay my object has been to state my doubts, and not to lay out precepts 
that I do not consider myself competent to establish. 

Let this frank avowal be an apology for my errors, or at least an extenu- 
ating circumstance, so that I may be pardoned for my daring. 

Towns require interior thoroughfares, which are the streets, and cen- 
tres of reunion, such as gardens, squares, and markets. 

I will mainly examine what concerns streets and squares. 


STREETS. 


Streets should be rectilinear. It is a well known fact that in canals, 
so that the velocity of the liquid shall be steady, the direction of its axis 
must likewise be so, as also the uniformity of its declivity and section. 
Undoubtedly a street, considered as a unit, represents a canal through 
which the air runs, dragging in its course the miasmas that there may be, 
and therefore this current should meet with no obstacles that may modify 
it, weakening its efficacious action. Furthermore the rectilineal direction 
makes easier the distribution of conduits and sewers, and affords to the 
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police a better means to watch for the security of the neighbors, impart- 
ing them protection, than in streets that are winding or curved. 

The orientation given to streets is determined by several causes. 
Where two streets cross each other their axes form angles, the bisectors 
of which correspond with the direction of the dominant winds. The 
salient dihedron made by a corner on receiving a current makes it lose a 
part of its velocity, as its efforts are decomposed into two others that follow 
the direction of the streets. Ifthe wind has a direction parallel with the 
street, it carries through it all the impetus of its current, and becomes 
troublesome to the wayfarer ; when it has a velocity of 9 metres it inter- 
rupts the functions of the respiratory apparatus. If the direction of the 
wind is perpendicular to that of the streets, with a velocity of seven or 
more metres, the current is no longer so efficacious. The dominant 
winds in Toluca and a great part of the valley, blow from the north-east 
and south-east, so that the best orientation of streets is from north to 
south, and from east to west. 

As streets bound buildings, and these should receive the sun’s heat and 
light, the most convenient orientation is the one referred to, as it will be 
proved afterwards. 

In my opinion the width of streets should be governed by the follow- 
ing circumstances : 

The sun’s heat and light.—The inhabitants of Toluca, and generally 
those of all the valley, have a weak constitution, and are of a lymphatic- 
nervous temperament.? 

This proves that dwellings should be exposed for the longest time 
possible to the action of the sun’s heat and light, but in such a way that 
transitions from heat to cold shall be gradual. 

Toluca is 19° 147’, north latitude, and during the winter solstice, when 
the winter is more severe, the sun has a southern declination of 23° 20’; 
when the sun is in the meridian, the angle of his rays with the perpen- 
dicular is of 42° 45’. 

In such conditions the meridian shade of a building, measured from its 
foot, is,—meridian shade=height X tang (42° 45’)=height X 0.942. 

This shade, which is the minimum, is about equal to the height of the 
building. 

By what has been stated it can be easily understood why the streets 
that run east and west should have a greater minimum width than the 
height of the buildings. With such an excess in their width, on receiv- 
ing the sun they become calorific foci that mitigate cold in the shadowy 
zone. It must be borne in mind that when the thermometer shows the 
minimum temperature of —2°, ice does not melt till about 12 o’clock, and 
that the water sprinkled on the streets immediately freezes as late as 
g a.m. The enormous height of the valley over the sea level (2,540 


1In Toluca, as in other towns, there are many winding streets and very narrow alleys (of 3.50 to 4 
metres) some of which have been closed up. The declivity of the ground south of the river is nearly 
uniform, running from south-west to north-east, and the medium average is about 1 per cent. 


2 Dres. J. Rodriguez and M. Camacho. 
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metres at Lerma) causes consequently a very powerful calorific radiation, 
and if to this we add that the winds that blow are cold (north-east in the 
evenings and south-west at night), we have a clear explanation for so 
great a coolness. 

The length of the greatest daily heat is from 9 a.m. to 3 p.m., 
according to the register of the observatory of the institute. If we imagine 
a street running south to north, the buildings fronting east will receive 
the sun from the foot of their wall at 5 a. m., and will require a shade 
equal to the shadow—that is, shade=height X 1.86; from this result 
and the former one, we can deduce a useful medium term 


width=372 X height. 


Most all houses in our country are of one and two stories. The height 
of each floor can be calculated in 5 metres; if they should be higher the 
rooms would be very cold, and consequently unhealthy. According to 
this a two-story house would be 10 metres high. It would not be 
prudent to build them higher, because the currents of air would not 
clean out the court-yards, and as earthquakes are of frequent occurrence, 
very high buildings not built in accordance with special rules, would 
be exposed to irregular vibrations and considerable damage. If there- 
fore a height of 10 metres is adopted for buildings, the width of the 
streets should be of 15 metres, but we must bear in mind that, the zone 
heated by the sun in this case being very narrow, the value assigned 
must be taken as an irreducible minimum, and, therefore, fixing 15 metres 
for the paved streets, and for each side-walk 2 metres, we will have a 
normal width of 19 metres. 

In many towns, as in Toluca, trees are planted in the streets to embel- 
lish them, affording shade and increasing hygiene. 

Let us examine this proceeding. If the tree is too near the house 
front it prevents free ventilation, and the shade likewise prevents evapor- 
ation taking place from the walls, diminishing the permeability of the 
wind, as has been shown, and even exaggerated by Petenkorfer and 
acknowledged by Hudelo. 

Furthermore, the roots will injure the foundations—more so, if they are 
strong; they may even hurt the building. On this account it is con- 
venient to avoid planting branching trees, and their greatest height should 
be 5 metres and their leaves should be persistent. Such trees planted on 
the edges of the side-walks, these being 5 metres in width, will 
afford a useful shade to wayfarers, and will not injure the buildings ; 
they do not prevent free ventilation; they regenerate the oxygen and 
develop electricity through evaporation and breathing. Streets with 
trees should be of 15 metres in width for vehicles, and 10 metres for the 
side-walks, which would give them a width of 25 metres. 

The wind.—Nobody denies that miasmas are carried off by the wind, 
and it seems only reasonable to utilize this natural agent for sanitation 
purposes and to benefit mankind. If winds are allowed to reach the foot 

of front walls, dwellings will be ventilated and streets rid of miasmas. 


228 STREETS AND SQUARES IN TOWNS. 


When wind blows and meets with an obstacle, we may consider it as a 
liquid that glides, and we may to a certain extent apply to it the formula 
for liquids, in which case, with a velocity of 3 metres and 1o metres 
altitude, the amplitude will be of 4.274 metres. It should be added that 
if the current be subject to collisions and retrocession, this will diminish 
its action, and therefore we will have to duplicate the former value, and 
the result will then be 8.578 metres. 

By this law of currents, which, if not exact and rigorously proved, is at 
least very probable, I observed on February 12, 1891, that an isolated wall 
3.55 metres in height gave an amplitude of 7 metres. On March 7, of this 
year, the observatory registered the enormous velocity of 19 metres, wind 
blowing from the west, and in the alley of Villasana (Toluca) that runs 
north and south, and is6 metres wide (3.80 centre and 2.20 side-walks), 
the wind was so slight that it hardly waved the flame of a match. 

Hygienic authors assign to slight winds the agency of a moderate tonic, 
lending activity to the functions. 

Moreover wind, on account of its friction on walls, develops electricity, 
and even though it is still unknown how this agent acts on organisms, it 
is a well known fact that it exists in the atmosphere, and man’s life is 
surrounded by an atmospheric mass that contains more or less elec- 
tricity.” 

If we bear in mind that vitiated wind contains an amount of miasma 
in proportion to the density of population, the result will be that the 
width of streets should be in proportion with the density, so that central 
streets and those contiguous to workshops, colleges, etc., should always 
be at least 19 metres in width. 

The paved way.—Carriages and wagons are the most bulky vehicles, 
and if to these we add street cars, we find that a large portion of the 
streets are obstructed. I will suppose that a carriage has a length 
between axles of 1.80 metres, and of pole 2 metres ; the line of 3.80 metres, 
total of both, supposed to be fixed, I will take as the chord of the arc of 
the radius we want to determine. 

The proposition thus stated, all we have to do is to find out the diame- 
ter of the regular polygon which has the least number of sides, the length 
of these being 3.80 metres. Taking the equilateral triangle we will have 
a radius of 2.20 metres and 4.40 metres diameter; but as the effort acts 
centrifugally, and the angle of traction is over 30 metres, a great part of 
said effort is lost, endangering the carriage and its occupants, therefore 
said angle should be reduced at least one half. This can be reduced by 


; 1 fosme | zy in which v is velocity, a amplitude of reach of the traject, 2 height of fall and —g 
the intensity of gravity (9.78 metres) for the capital of Mexico, 


2 It is convenient to make especial study on this subject and luckily, as one of the peculiarities of 
the central plateau, we possess a zone at its northern extremity, which I will call electric, that extends 
through Jilotepec and Ixtlahuaca, probably west and south. Among other persons who have spoken 
to me about this zone, I will mention Messrs. F. Rossenwieg, S. Graff, L. Salazar, Esq. St. Telmes 
fire is of frequent occurrence, and electric storms very common. This in my opinion can be explained 
by the hydrometric change the wind suffers on ascending to the central plateau. 
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doubling the sides, and the result will be a regular hexagon with a diame- 
ter of 8.60 metres. 

If we take this diameter as the width of the street-way, it will be 
enough for a carriage to turn around in, but in thoroughfares it sometimes 
happens that two carriages are turning round at the same time on the 
line of the same transversal axis, and in this case we would have to 
double the former quantity, and then we should have 15.20 metres for 
the centre width of ordinary streets with trees on them. 

Carriages and wagons cause strong vibrations on the ground, and 
these act with more or less energy on the surrounding buildings; and 
for this reason side-walks should be broad, for by being made so they 
remove vibrations and are convenient to pedestrians. Ample streets, 
furthermore, afford room for building purposes, repairing of sewers, etc., 
so that these can be carried on without stopping transit, as it happens at 
present on account of the narrowness of the streets. 

On the widest streets at Toluca (15 metres) it has very seldom taken 
place that contagious diseases have broken out, and as a general rule it 
can be assumed that, notwithstanding the very bad hygienic conditions of 
many of the houses, typhus does not spread as it was reasonable to be 
feared. The buildings in those streets generally have but one floor, and 
are from 6 to 8 metres high. 

With streets 15 metres in width and blocks of one superficial hectare, 
the free aérial surface would be 30 per cent. and Paris has only 25 per 
cent.” 

If 19 metres are accepted for the width, the amount of surface will be 
38 per cent. and will come up to 50 per cent. if the width of the street is 
sufficient to plant trees on them. Washington is the only city that has 
54 per cent. 

There is still another reason why streets should be wider than the 
height of the buildings on them, and though we may be considered very 
trivial, it is in our opinion of vast importance. No house-front is finer 
than our sky, above all in the Central plateau. If a work created by 
genius inspires us with admiration, the scenery of the heaven’s vault 
affords us an indefinable well-being, we feel at liberty even at our work ; 
and that scenery gives us courage and may be the means of rendering 
life more useful and profitable. We should wish and try to carry out the 
idea, that each resident from his doorway may be enabled to enjoy the 
beautiful sky. ‘* These seeming trifles,” or, as many ironically will 
call them, ‘‘ fine literature,” are, however, supported by physiology and 
physiography. 

SQUARES. 


Squares in our country are generally found where we meet with 
churches, and we can judge of the veneration in which a saint is held by 


1 Claudel gives for it 7.80 metres. By the measurement of several revolving wheels set, the result 
has been 3 metres. 


* Lacassegne. Précis d’Hygiene Edition 1885. 
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the extent of the square. It is true that squares where markets are 
held either periodically or continuously, and are therefore used for traflic 
purposes, should not have been laid out by Faith, but as she built the 
churches, and these are badly located, the same thing happened with the 
squares. In any way we can deduce a useful fact for our purpose, and 
this is it: Squares have a proportional area to the number of inhabitants 
that congregate there. It is but natural that squares being devoted to 
other purposes than those at first assigned to them, their conditions 
should be different. They should not be a meeting-place for disorderly 
and tumultuous masses attending religious festivities, but a free space 
where the inhabitants may congregate, if they wish or need to do so; 
and it is important to bear in mind that our social and political con- 
ditions exact that necessity. 

In the times of viceroys it was ordered, on laying out a village, that 
at the centre of the settlement the church should be built, and from that 
building to each of the four winds 600 varas should be measured, and in 
like manner 1,200 varas should be measured from the village to the 
Estancia.1 As to cities, the extreme irregularity of many of them, 
exceptions being made for topographical configuration, we must presume 
that it was due to neglect, or to private or general interests that could not 
be done away with. Life in Mexico has been and is a domestic one, and 
this is the reason for those large blocks (embracing as much as 5 hec- 
tares) which, originally owned by one or two persons, were afterwards 
sub-divided, some houses remaining with two, three, and even four court- 
yards. The dwellings not being laid out according to hygienic rules, 
and the courtyards not in proportion with the height of the walls, ventila- 
tion in the inner courtyards has to be effected through diffusion, and there- 
fore is not as efficacious as is required. 

Returning again to the villages, the surface of them, as we have stated, 
was 144,000 square varas, or 120 hectares 6,720 metres. This is 
equivalent to a square of about 1,100 metres. In some towns, on account 
of the size of the central blocks and the way they are laid out, we observe 
a tendency to locate the axis of the streets 100 varas equidistant,” or 83.80 
metres; that would allow for 144 blocks, of which the two central ones 
were one for the church and cemetery, and the other for the public square. 
This circumstance affords us a useful datum, which is that the blocks 
should not be very extensive, so as to facilitate transtt—and to this we 
can add now, ¢o avotd accumulation and afford direct ventilation.® 
Such a disposition was not an irrational one, for if a common step is 
about a vara in length, each side of a block could be walked over in one 
minute and the outskirts of the settlement would be about twelve minutes 
of time from the centre. 

The distance can be shortened by opening streets, according to the diag- 


1 Royal cedule, July 12, 1695. 
2In city of Morelia among others. 


3In Toluca and many other places, the stables and pigsties are in the inner courts, and those 
apartments, which should be the best ventilated, are far from being so. 
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onal of the square; but this would lead to many inconveniences: the 
dominant wind would make transit in those streets very troublesome, 
the sight of the dihedrons would be disagreeable, the distribution of the 
rooms in the dwellings would be defective, and the bad orientation of 
many of them would make them unhealthy. 

Adopting circuits of 100 blocks—each of them with a surface of one 
hectare—transit, sanitation, and ventilation of dwellings would be facili- 
tated, and the agglomerations of dwellers avoided. It would not be pru- 
dent to increase the circuits, for this would place dwellers at a great dis- 
tance from the vertices. 

As the dwellers of each circuit would congregate naturally in these 
squares, we must investigate what would be the right space for the citi- 
zens to occupy there, so as to be with ease and comfort. In blocks of 
one hectare from sixteen to eighteen buildings can be built, if the houses 
have only one floor. If we calculate ten persons in each dwelling, each 
block would have 360 souls, an enormous density for one hectare. But 
it must be borne in mind that on ground floors there will be workshops, 
stores, etc., and also churches and other buildings not used as dwellings, 
for which reason we can believe that 30,000 inhabitants would not be an 
exaggerated estimate. 

Giving to the square one metre for each inhabitant, for the 30,000 
of the circuit 30,000 metres would be required, that is three blocks, 
without taking in the necessary streets; and with the object of getting 
thus a regular shape, four blocks would be needed for each square.’ In 
these dimensions there is no exaggeration, as the Sanitary Code of the 
Federal District assigns twenty metres of air in a limited atmosphere: 
and as to said cube a height of four metres is allowed, the base would 
then be of five metres. Then to the fifth part of that base, in an open 
space, we take a prudential minimum. 

Before continuing I must remark, that though a square is the most 
agreeable shape and frequently adopted, it is not perhaps the most suitable 
for blocks in a town. It is at once perceived that, of the four sidewalks 
of a block, the northern one is the coldest, and as it cannot be suppressed, 
it should be reduced ; furthermore, the longer a block’s foot is the less 
powerful are the miasmas, carbonic acid, and other exhalations. It 
seems, taking in account the former reasons, that a rectangular shape is to 
be preferred, with dimensions of one for the east and west sidewalks and 
374 for the north and south ones, without increasing the size of the block, 
which should only be of one hectare. 

It is known that breath, combustion, fermentation, and many other 
causes vitiate the air,! that hygienic air should only contain about one per 
cent. of carbonic acid, and its hydrometric condition should be equal to 
seven grammes, at heat of 15.° With these elements and bearing in 
mind that by exhalations a healthy and clean individual vitiates ten 
metres in an hour, each candle light one metre, anda lamp six metres, that 


1 Toluca’s main square now a public garden as about 7,000 metres. 
2 Portuandos lesson on agriculture. II Test. Kus en Lacassagne. 
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a kitchen fire consumes about 300 grs. of charcoal in an hour, and pro- 
duces 1,100 grs. of carbonic acid, or 356 litres in an hour—bearing these 
in mind, if we calculate that a dwelling has ten souls, and three fires are 
made for preparing food, that four lamps and four candles are lighted, we 
shall find by day 266.8 metres, and at night 296.8 metres, of vitiated air. 
As can be seen, we have made no calculations for the domestic animals 
and the many fermentations, for if we had done so, more than 500 metres 
could be calculated hourly for each dwelling. Accepting 500 metres of 
vitiated air for one hour and one dwelling, the 36 of one block will 
amount to 126 metres and the circuit with 96 blocks to 1,209,600 metres. 
This production is continuous, and in the greater number of cases only 
diffusion operates in changing vitiated to breathing air. 

According to Graham the velocity of a gas is in inverse ratio to the 
square root of its density. If1z is the density of air, carbonic acid will 
be of 1.527, and the velocity with which this gas is diffused through a 
membrane would be about .82 metres. The velocity prescribed in ven- 
tilating dwellings is 1 metre and with this, wind is kept at less than 1 
per cent., therefore we can take 1 metre as the velocity of diffusion of 
carbonic acid in the open air, without being liable to commit any error. 
Free diffusion, doubtless, obeys laws that change according to circum- 
stances. In air not in motion, a focus of carbonic acid that does not give 
out heat will give a diffusion by radiation like heat, and it will spread in 
every direction. If there is a raising of heat, said acid will dilate, as- 
cending in columns till its density is equal to the air that surrounds it, 
and at that elevation there will be diffusion through radiation. If the 
wind blows and the carbonic acid receives it, it soon disappears, but as 
wind does not always blow, many times diffusion is the only active 
agent. 

The circumstance that, though phenic acid is volatile and diffusible, it 
leaves its stench for a long time in places where it has been used, though 
they may be well and perfectly ventilated, may induce us to presume 
that carbonic acid and miasmas are not thoroughly dislodged by diffusion, 
and that therefore air through this process is not converted to a perfect 
breathing condition. For this it seems natural to add to diffusion the 
regeneration of oxygen by means of plants, and more so if we reflect that 
through their action, air ozonizes and has a more efficacious effect on 
miasmas; inthis manner two currents in different directions are produced, 
one towards the plants, impregnated with carbonic acid and miasmas, 
and the other with ozonized air in the direction of the dwellings. 

According to Cléez 12 grammes of green plants exposed to the sun 
for twelve hours will give 245.3 c. of gas containing 210 c. of oxygen ;3 
so that one kilogramme will yield every hour 1.458 1. of oxygen weighing 
2.084 grs. and corresponding to 2.866 grs. of decomposed carbonic acid 
with an equal volume of the oxygen that it gives out.” If we suppose that 


1 Deherain Agricultural Chemistry. 


2 Though Becquerol assures that in a day—24 hours—an hectare of forest settles one kilogramme 
of carbon and Liebig holds the same opinion, Cl6ez’s observations seem to be conclusive. 
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the carbonic acid contained in vitiated air at one per cent. should wholly 
be decomposed, so as to become breathable, each cubic metre of said air 
would require 68.586 kilogrammes of foliage in a confined atmosphere. 
The tops of trees have very different shapes, and this makes the surface 
exposed to the sun’s light to be also very different. 

However, a Troeno- Japan ash tree of a middling size may have up to 
100 kilogrammes of leaves and green portions, but taking as an average 
50 kilogrammes, each tree will hourly decompose 75 litres of carbonic 
acid and will cover a surface of 4.91 metres. 

If we want to have a useful plantation of trees, we must plant it of at 
least three times the number of the inhabitants. However, let us accept 
one of the same number, that is 30,000 for each circuit. For this number 
we will require 15 hectares, that can be carried out only with streets 25 
metres in width and four squares of four blocks each. 

In places where the soil is naked, evaporation is rapid, and in Toluca 
the hydrometric state of the air is extremely changeable, it sometimes be- 
ing at 20 per cent., and then doubling and trebling in a few hours. Arable 
land in the south and east parts of the city contains from 50 to 60 per 
cent. of sand, as by analysis made in the Institute in 1874 by Professor 
Cayetano Velazquez, deceased, and the author of this essay. In these 
circumstances the sun heats the ground extensively, above all if it be 
paved or flagged, as it seems that stones have a strong calorific capacity. 
Though no observations have been made on the calorific capacity of the 
soil and stones, it must be very considerable, for while paraffine and 
tallow melt in the sun’s rays, these substances require a heat of over 
30° to be fused. 

By what has been stated we can account for the great heat felt on walk- 
ing on the streets, for to animal heat are added the direct solar rays and 
those reflected by walls and pavements. This circumstance imposes the 
necessity of affording a shade to pedestrians, as also to parties in the mar- 
ket having no shade over their stalls, to whom the inconveniences that 
we have above referred to are aggravated by the grouping of cus- 
tomers. } 

Deherain asserts that one leaf weighing 0.185 gr. receiving the light 
of the sun through an alum solution, yielded in one hour 0.175 gr. of 
evaporated water, that is equal to 88 per cent. of the weight of the leaf, 
and in this manner the operator demonstrated that evaporation is pro- 
duced by solar light. As the time of the year when light lasts longer is 
the same as when heat is stronger, a great benefit is derived by planting 
trees. Lawe has ascertained that the quantity of water evaporated 
_ from trees furnished with persistent leaves, is 50 per cent. and even 
more for pine and other plants. A surface of 15 hectares planted 
with trees yields for one hour 50 metres of evaporated water. ‘This 
quantity of water is equivalent to an area of 50 hectares. Supposing 
them to be covered by water, this would evaporate freely by the sun’s 
action, as evaporation in free air reaches to 0.01 m. daily, as by observa- 
tions made at the Institute. It can thus be understood that plants tend 
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to maintain air in a good hydrometric condition for hygiene and without 
the drawbacks of the water that evaporates from the streets.? 

By the observations of Lawe we can establish that trees with persist- 
ent leaves are to be preferred, for their clean lines demand a small ex- 
panse, there is no pretext for the forming of vegetable detritus, and, 
above all, because their leafy organs are in activity in all seasons. 

As to markets it must be borne in mind that they should be roofed, 
surrounded by trees, and well ventilated, and their proper area can 
be arrived at according to the following statement: ‘To the 30,000 
dwellers assigned to each circuit, we can calculate that 10 per cent. go 
to market, and therefore it should have at least a capacity for 3,000 per- 
sons. In order that sellers may expose their merchandise, and space be 
left for the passage of purchasers, we should calculate a minimum of 3 m. 
for each person, which amounts to 9,000 m., or about one block. If 
one block is not to be had next to the square, that should only be en- 
cumbered with ornamental improvements in its perimeter. Convenient 
galleries could also be built in the squares, which, while serving for the 
purposes of a market, should be so arranged as to have a pleasant aspect 
without detriment to hygienic conditions. 

As we have remarked, in a town, if the circuits are so laid out that 
from square to square—without including streets—there is a distance of 
1 kilom. and the streets are planted with trees and the blocks of 1 hectare 
extent, the distribution would be comfortable, hygienic, and pleasant. 
Planting gardens in the vertex of each circuit the superficial distribution of 
hydrogen to the other ninety-two blocks would be increased by an amount 
equivalent to 92 hectares, which would correspond to more than 60 hec- 
tares of free surface and there would be very nearly 70 per cent. of free 
air. We should find but little difficulty in locating schools, public offices, 
etc., so that those buildings should serve their purposes in each circuit. 

As to old cities that are so deficient in those conditions, it would be 
good policy to limit their growth by means of a wide thoroughfare cir- 
cuit, well located, and then the newly laid out blocks should be rig- 
orously subjected to the regulations decided upon as most advantageous 
to the well-being of the inhabitants. 

However hazardous and incomplete the results that have been given 
may be, they are more rational than those based on guess-work, caprice, 
stubbornness, and if they are acceptable, all good citizens should lend an 
aiding hand to carry them into practice, remembering that as law impar- 
tially deals justice with equality among all, so society should afford to all 
residents sun, light, and oxygen. There is no doubt that the efforts of 
the authorities should tend to man’s physical, moral, and social improve- 
ment. And therefore we should strive to regenerate oxygen that vivifies, 
and destroy carbonic acid and miasmas that slay man. 


1 Pavements being absorbents, animal urine and other liquids must produce miasmas when the 
water used for sprinkling the streets evaporates,—more so when it is not clean. It is certain that 
pavements are subject to detrition and, also, it can be affirmed that sprinkling, or a sudden lowering 
of temperature, may injure the breathing organs of the fatigued pedestrian. 


ee 
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Let schools be established where man shall be taught to love the Father- 
land, to do to his neighbor as he would be done by, to feel a pride in all 
the branches of trade and professions that ennoble him. 

Let towns, villages, and hamlets be provided with ample squares and 
streets, so that man, feeling that he is not confined to the narrow limits of 
dirty and unhealthy alleys, and that the freedom of his actions is untram- 
melled, may see in all those blessings the incontrovertible proofs of the 
grandeur of his mission—to live performing worthy deeds. 


XXXVI. 


IMMUNITY OF ') THE’ CAPITALS OF THEW STATIN wr 
MEXICO FROM PALUSTRAL COMPLAINTS. 


By Dr. JUAN M. CAMPOS, 
Toluca, Mex. 


The supreme government of the state having invited, at the sugges- 
tion of the Mexican commission, this board of health to collaborate in the 
presentation of a work to the hygienic congress, which is to meet in 
Mexico next November, in view of the importance of the conclusions 
to which it is devoted, we have not hesitated in choosing as a theme of 
the said work, the elaboration and demonstration of a fact that deserves, 
in our opinion, a minute study, and is confirmed by the statistical data 
collected in the office of civil records and in accord with this memo- 
randum, as is also the testimony of all the doctors who exercise their 
profession in this locality. 

This fact is the scarcity of marshy soil in this city, and the beneficial 
influence exercised by its climate and other conditions on patients, who, 
attacked by this illness, remove to it from other places. Taking this 
fact, in a general manner, in consideration, as being confirmed, we will 
study the climatic local conditions, and all those that can influence in 
this result—this study constituting the work that we have the honor of 
presenting in answer to the said invitation. 

It is well known that the conditions favorable to the growth of the said 
palustral complaints, conditions that are found united in the countries 
where they reign, are an impermeable subsoil and little or no inclina- 
tion of the ground, which, not permitting the easy absorption of rain- 
water, cause pools of stagnant water. After the rainy season these pools 
remain full of vegetable residue and all the conditions are found united 
to facilitate the decomposition of these organic dregs; for, subsequent 
to the said season, the weather is generally warm. 

The miasma resulting from this decomposition is the known universal 
cause of paludous fevers. 

The data inserted in continuation show clearly that these conditions 
are realized in the locality to which we refer, whence is deduced its 
immunity. 

The city of Toluca, the capital of the state of Mexico, is situated at 19° 
17’ 30" 4” north latitude, and 1’ 59” 97'” west longitude, meridian of 
Mexico. It is in the interior of the valley of the same name, in a dale 
watered by a small river, which crosses the town from south-west to 
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north-east, and formed on the south by the volcano called ‘‘ Nevado 
de Toluca,” which is now extinguished, and on the west and north by 
the mountains of Coatepec, Teresona, Toloche, Carmen, and Huitzila. 
The plain on which the town is founded is one of the highest elevations 
in the Republic, for it is 2,625 metres above the level of the sea, and 417 
metres above the City of Mexico, and has a general inclination from 
south-west to north-east of 0.01 m. of declivity. The country round it 
can be divided into two parts. The north part, extending to the principal 
Square, commences at the trachytic rocks of the mountains, on which 
rocks there is found a layer of fluvial tophus, and another thin one of sandy 
soil. The lands on the south-east and west are alluvial ones, such as 
pumice tophus, great alluvions, strata of sand, and in some zones beds 
of gravel. The auriferous strata or layers are of little depth on the 
west, but are deep on the north and east of the city. This geological for- 
mation of the country, united to its inclination, makes it easy for the 
fluvial waters to flow with ease and rapidity through the river bed that 
serves as a drain, and leaves the town dry very quickly after the rain. 


The climatic data of the city are as follows: 


The average temperature in the year is 12.91° Centigrade. 
The average temperature of each season is,— 
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The relative average humidity is 70.43, and in each of the seasons as 
follows : 
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The dominating wind is from the south-east, and its average velocity 
is I metre 24 centimetres per second. 

The maximum barometric pressure is 558.90 mm., the minimum 
554-31 mm., and it is noticed that it takes place respectively in October 
and November, and in March and April. 

The maximum quantity of ozone is 7°00, the minimum 1°00, and it is 
impossible to fix absolutely the time it takes place, as it is subject to a 
multitude of variations. 

The velocity of the water in the rainy season is 0.67 m. per second. 

In the dry season the velocity diminishes more or less, according to the 
absorption and class of land over which the water flows. 

Its population of 20,000 inhabitants is composed principally of individ- 
uals of medium vigor, of lymphatic-nervous temperament, given in 
general to agricultural pursuits and mechanical arts, most of them of 
the poorer classes. All these circumstances explain the presence of the 
dominating diseases, which are catarrhal affections, congestions, pulmo- 
nary emphysema, typhus, typhoid fever, and cancer. 
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The study of all these geological, topographical, and climatic condi- 
tions, which surround the capital of the state of Mexico and which we 
have already enumerated, and their comparison with the conditions 
favorable to the growth of paludic affections, easily lead us to establish 
several conclusions. 

1. The city of Toluca is not propitious to, and we can even say is almost 
exempt from, paludous fevers, seeing that its soil is of sufficient incli- 
nation to allow the fluvial waters to pass with ease, thus preventing the 
formation of marshes. 

2. It being the principal object in the treatment of any illness to 
suppress as much as possible the causes which favor or determine it, 
so it is obvious to say that, palustral diseases not existing in Toluca and 
its atmosphere being besides well purified, the cure of these diseases is 
wonderfully facilitated in this locality. 

3. From the above conclusion it is inferred that the said town unites 
the greater number of circumstances desired to constitute a sanitary 
station where patients may go for a quick and easy cure. 

These conclusions, deduced theoretically, as we have already said, 
from the conditions of the place, are fully corroborated by practice, 
according to the statistical data that follow. 


STATISTICAL TABLE OF MORTALITY FROM DISEASES OF PALUS- 
TRIC ORIGIN, COMPARED WITH GENERAL MORTALITY. 


Years. |General mortality. Mortality from Mortality per 1,000 during ten years 


paludous diseases. by paludous diseases. 
1881 1,694 Oo 2.30 
1882 1,822 DET Od oe aiene ea Gia w lacey dso plan eee Ee 
1883 1,565 21 ihn She Sateen ate Suoicmiae te ehalg: delete ae eae 
1884 1,796 Bie at i EINE CRE EPS Ia ata Sa cee ee 
1885 1,736 BF pad Chahta ace satiee eine ee Cosy ex ces ieanene 
1886 2,317 Aik Hii yh ehdhe Seb Rs vied Cafe dns Rid ola'g cate eaten 
1887 2,156 AAT ORR Scala pte aieta’ee e ataie ba ade alete een 
1888 1,826 ETc) 1) DV, desis s 9 p'c.eé & dye anew ieee ieee 
1889 2,269 Gill psptioaiess BsS4 Lee alee eee ine 
1890 2,1 16 BUR RET Listers ores co's ee» Stole nee o einen Seen 
1891 * 1,603 erika G's ts» sia 6inn > @hieap dete aiemiaetnte aan 
1892 1,624 DLL IS ARE Abs Ladd oie ine eae nate 
Totals.... 22,524 51 2.30 


a 


IMMUNITY FROM PALUSTRAL COMPLAINTS. 239 


In order to appreciate properly the above data, we think it necessary to 
make a few explanations: These data refer not only to the capital, but to 
the whole municipality, but notwithstanding this, cases of paludous 
fever are very rare compared with the general mortality. It must be 
added also that, except in the capital, in almost every town patients are 
without medical assistance, and certificates of death are given in the 
locality, classifying the disease that occasions death according to the 
knowledge of the patient’s relatives. It can be easily seen that data thus 
obtained are not as exact as they might be, coming as they do from per- 
sons entirely uneducated in medical lore. Lastly, the municipal towns 
are inhabited by a multitude of muleteers, who in their journeys to the 
hot lands and to places full of the diseases of which we are writing, can 
become affected by them in these places. Their poverty and the nature 
of their occupation do not permit them to suspend their journeys to sub- 
mit to a formal cure, with the result that on account of the roughness of 
their life and their bad, unnutritious food they soon contract palustral 
cachexy, which causes their death. 

Taking the above statistical data at their true worth after the enumer- 
ated considerations, it is clear, as we have already said and as we repeat, 
that the trend of the numeral data corroborates our assertion. In con- 
clusion, we will say that the statistical data refer solely to a period of 
ten years, because since that time they have been authorized by the issue 
from the faculty of death certificates. 

We think we have concluded this imperfect work, only wishing that 
it may be of some use to patients and to our professional colleagues. 


XXXVI. 


DEFENCE OF THE PORTS AND FRONTIER CITIES OF 
MEXICO AGAINST THE EPIDEMIC OF CHOLERA 
THAT INVADED EUROPE AND WAS ON 
THE POINT OF INVADING THE UNI- 

TED STATES IN 1802. 


By Dr. EDUARDO LICEAGA, 


PRESIDENT OF THE BOARD OF HEALTH, PROFESSOR OF OPERATIONS IN THE Na- 
TIONAL SCHOOL OF MEDICINE, AND DIRECTOR OF THE HOSPITAL 
OF MATERNITY AND INFANCY. 


Mexico. 


GENTLEMEN: The reading of the interesting statements of Dr. Bell, 
of Dr. M. C. Van Bibber, of Dr. V. Blake on quarantines, that of Dr. 
W. M. Yandell on contagious diseases on the banks of the Rio Grande, 
and that of Dr. Geo. Homan on disinfection by means of steam of high 
temperature, inspired me with the idea of showing before this Associa- 
tion the means we are using for the defence of our ports against 
contagious diseases, and those we propose to establish for our frontier 
cities. 

If the means that in all times have been put in practice to prevent the 
propagation of contagious diseases are studied, it is found that they have 
been either the isolation of sick persons, so that they shall not com- 
municate their illness to those who are well, or the isolation of healthy 
individuals so as to avoid any contact with the sick ones. This isola- 
tion has been made by sanitary codes in lazarettos, with separate 
departments for patients, for those suspected of illness and for those in 
good health; or in especial hospitals, destined for each one of the 
different species of contagious diseases. 

The defence of the ports has been effected by a notice that no 
infected ship shall be received or be put in communication with the 
port for more or less time entirely changeable, and of whose dura- 
tion there is not the slightest scientific arrangement, it being very often 
dictated by fear, by want of good means of defence, or by other novel 
considerations that are not in scientific order. In the ports where ships 
are accepted, special anchoring ground is set apart for them, where 
they can be cut off from all communication with the port or with ships 
anchored in the bay. 

When the topographic conditions of the port will permit, one of the 
lazarettos of which we have before spoken, is established on an island 
near by. 
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Another form of lazaretto, especially destined for yellow-fever, is to be 
situated, not on the coasts nor on the islands, but inland on a height, 
where experience shows that yellow-fever is not propagated. The govern- 
ment of the State of Veracruz has a project for building a similar one in 
‘¢ ER] Fortin,” between Cordoba and Orizaba, and our illustrious con- 
frere, Dr. D. W. Blake, will speak to-day before you on lazarettos on 
heights, to prevent yellow-fever, with a great store of facts and with 
details and ideas which make his work very valuable. 

There is another and entirely modern mode of isolation, at least in its 
form, and especially applicable to the first cases of an epidemic: it is the 
isolation of the patient, or of several patients, who are put in the same 
house and who are absolutely cut off from the inhabitants, from the 
neighboring houses, and from the rest of the city; it can be said of this, 
that the isolation of the houses is on the same principle as the quarantine 
of ships. 

All these means tend to realize this sole thought: to prevent commu- 
nication between the sick and the healthy individual, and the more 
vigor used in carrying out this principle, the more certain are the results. 

The other resource, entirely modern, at least in its application, is 
disinfection. Its object is this: to destroy by natural or chemical agents 
all germs, whatever they may be, which produce contagious diseases. 
This resource has been perfected with rapidity in this last year by a 
series of experiments, which defined with an almost mathematical pre- 
cision the action of the natural, and of many chemical, agents on the life 
or virulence of a great number of the known microbe organisms. These 
studies have given surgery the means of operating with almost complete 
harmlessness. Applied to illness of medical order they have consisted 
of fumigations, fatal to the inferior organisms, the principal of which are 
chlorum in its nascent state, sulphur in the form of sulphurous acid, 
steam under pressure, etc. The solution, carbolic acid, bi-chloride of 
mercury, sulphate of copper, sulphate of iron, that of zinc, etc. The 
infected objects are submerged in solutions of these in well defined pro- 
portions. The bi-chloride of mercury in a solution of a thousandth is 
pulverized in a special apparatus and is sprinkled over the contaminated 
objects, a means of destroying all the germs by direct action. 

We said before that the application of these means was formerly made 
in an empirical manner and founded only on the lessons of experience, 
but with the progress of science it has been converted from an empirical 
remedy to a proved -application; and in a great number of cases has 
succeeded in re-investing the characters of scientific precision. In the 
experiments of this character, which have been made in France, in 
Germany, in England, and in your own country, the results are too well 
known to you for me to take up your attention with them. It can be 
thus seen that the means that are actually in use to prevent a transmissi- 
ble disease from passing to a healthy individual from a sick one, are iso- 
lation and disinfection. 

The first of these is of undoubted efficiency, always providing it is 
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complete and that the time is prolonged sufficiently; but it has the 
serious inconvenience, when it is applied as an international police 
measure, of interrupting commercial relations between the countries and 
making communication difficult between the inhabitants; and these cir- 
cumstances seriously hurt the greatest material interests, a conflict is 
waged between the preservation of health and public and private wealth. 

If the public spirit is dominated by fear, on seeing the country invaded 
by an epidemic like the cholera, under the influence of the panic a 
decree is issued, stopping the entrance of ships in ports, and quarantines 
imposed of the most severe character; but the more rigid the restric- 
tions, the more private interest is menaced and tries to evade them at any 
cost. 

The rights of humanity frequently disappear before the interests of 
commerce. 

As there is more severity when ships have sick people on board, or 
have just had them, the captains or owners of the ships hide these facts 
on reaching port. And on their declarations their ships are admitted 
freely, and persons who have diseases in the period of incubation or just 
recovering from them are put in communication with healthy people, and 
thus originate an epidemic that may cause the illness or death of thous- 
ands. In Toulon and Marseilles, on various occasions, ships have 
arrived from India with cholera patients on board; their captains have 
declared falsely that the sanitary state of the ship was good; they 
have been admitted with their cholera patients and convalescents or pas- 
sengers who had the germ of the disease, or baggage soiled with choleric 
evacuations, that have developed in those ports and devastated the 
eastern countries of Europe. In the port of New York, in spite of a 
very severe quarantine having been decreed of twenty days, in the month 
of September last four or five cases of cholera were observed, which 
could only have appeared there by the quarantine having been avoided. 
Thanks to energetic measures, to excessive vigilance, and to the com- — 
plete isolation of the patients, the epidemic was arrested in its infancy 
and its propagation through all the states of the Union prevented. 

The danger of false declarations is not altogether remedied by the 
custom of bills of health, for we know that the senate of Hamburg was 
giving cleaz bills of health to ships sailing from that port, when the 
epidemic was already there. The authorities of the port of Amberes 
declared their port cleax when they also had the disease. | 

There are dangers of another kind, that depend on the situation of — 
healthy passengers who have to remain in the ship with patients ill of 
cholera,—for instance, in a ship that isin quarantine—and they struggle to 
leave the place where they are constantly menaced with danger, and 
aided by fear and affliction they have recourse to every imaginable 
means of evading the quarantine. | 

An excellent statement, read to you by the distinguished member, Dr. — 
M. C. Van Bibber, treats this subject with much extension and ability, and 
proposes the means to avoid the danger pointed out, but a long time — 
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must elapse before his beautiful propositions can be realized in all 
ports. 

The question of quarantine has again been submitted to study, bearing 
in mind, on the one hand, the unavoidable obligation of guarding against 
the cholera ; and on the other, the unquestionable convenience of putting 
the least number of obstacles to commerce and to favor communication. 

In the month of January of this same year a sanitary conference was 
held in Venice, attended by delegates, physicians, and representatives 
from fourteen of the most powerful countries of Europe who have an 
interest in the Mediterranean and the Suez canal. Science was repre- 
sented in that congress by the most competent authorities on sanitary 
matters, and those most versed in the prophylaxis of cholera; and com- 
mercial interests by old diplomats, who have defended them with suc- 
cess on other occasions. The resolutions were at once adopted by ten 
nations, then by other three, and in the month of June of this year Great 
Britain gave her acquiescence. 

In that conference the conditions of the quarantine service were modi- 
fied substantially to this form: the ships coming by the Red sea with 
cholera patients on board, leave them in a sanitary station established in 
‘¢ The fountains of Moses,” in isolated hospitals; the other passengers 
are subjected to observation for five days, while the baggage is being 
disinfected, and afterwards they are permitted to cross the Suez canal, 
but always zz guarantine. When there are no patients on board, but 
there have been, the duration of quarantine can be reduced on condition 
that the ship have a disinfecting stove and a doctor to direct its manage- 
ment. If these conditions are complied with, and it isa question of 
mail steamers, permission can even be granted for them to cross the Suez 
canal zz guarantine. I think these decisions should be taken into 
serious consideration, in order to modify the quarantine practice advised 
to our governments. 

The Superior Council of Health, on proposing them to the executive 
of the union, took also into consideration the fact that the ships coming 
from Europe take at least eighteen days to arrive at one of our ports, 
and even from New York the voyage never takes less than seven days. 

For this reason the council resolved to propose some reforms to our 
Sanitary Code, referring to the duration and conditions of quarantine, 
without losing sight of the fact that the spontaneous loss of the virulence 
of the morbose germs by the expiration of time is not now the essential 
basis of this measure, which is the consideration of how to avoid the 
material contact of sick or convalescent persons with those in good 
health, or to prevent persons apparently well on account of being in the 
period of incubation of the disease, from coming in contact with healthy 
ones; when the illness shows itself it will have been already communi- 
cated. So that the duration of quarantine ought to be the same as the 
longest period of incubation of a disease. 

Apropos of the cholera, which has been the motive for this study, 
there is no really technical understanding, so that hygienists have been 
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unable to instigate to legislators any fixed periods, or if they have marked 
them, they have been excessively long, founded more on prudential rules 
than on scientific data. 

In our case the council avoided this difficulty by pointing out the time 
that a voyage lasts from the ports attacked by cholera to ours; but for 
their decision in particular cases they have always named the period of 
seven days for incubation, in which the generality of hygienists agree. 

How can it be objected that there are cases where the disease has 
shown itself more than seven days after the disappearance of the last case? 
I will anticipate by stating my conviction that those cases have not been 
of transmission from a sick to a healthy person, but of preservation of 
the germ in floors, furniture, mattresses, bed-clothes, and underclothing, 
whence a healthy individual could take the disease a great many days 
after the death of the last cholera patient. 

My friend and companion in the council, Dr. Nicholas Ramirez de 
Arellano, read a statement in the international congress of Berlin, on 
the Asiatic cholera that broke out in Chiapas in 1883, in which he men- 
tions a fact that has for us the seal of authenticity, and it is that cholera 
was kept in the unwashed clothes of a soldier who was in contact with 
patients, and having travelled for two months without bathing or wash- 
ing his clothes, took the contagion to a town that was perfectly healthy. 

There are many facts like these in science, of undoubted authenticity, 

demonstrating the possibility of the germs being preserved in clothes, 
and thus transmitted as surely as from contact with patients, and from 
this danger even a quarantine of two months would not preserve us. 
_ This insufficiency of quarantine for cases in which the period of incu- 
bation of cholera has passed, in those precisely when the germs do not 
remain in men, but in ships, in furniture, in mattresses, in clothes, in 
coaches, in swscepizble goods, etc., is that which demands dzstnfection 
as necessary and indispensable. It ought to be obligatory to ships that 
have had patients on board, although they may not actually have them 
then, in cases when the last port touched at was infected, because they 
could have embarked passengers or cargo that had been in contact with 
patients of cholera, and when a ship has taken passengers or cargo on 
the sea. In all these disinfection must complete the effects of quarantine, 
that is to say, of isolation. 

As we have already said, disinfection used formerly to be made in an 
empirical manner; in proportion as experience has advanced its appli- 
cation has been more and more rational, and now that we have better 
means of destroying the bacillus of cholera, antiseptic substances are 
applied, not to all the ship nor to all the cargo, but only to the places 
that were occupied by the patients, in clothes and everything touched by 
them. 

Leaving these ideas, the conference of Venice agreed that disinfection 
should not be made as formerly, and established the rules, as we said, 
that ships should be provided with disinfecting stoves. These being 
used during the voyage preserve the sanitary state of the ship in con- 
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stant good order, and on arriving in port the passengers need not be 
detained. The steamers of the French Transatlantic company, which 
come from St. Nazaire to Veracruz, for the last few months have 
brought disinfecting stoves and doctors to direct the operation properly. 

If ships do not possess these resources, on arriving at a port they are 
necessarily subjected to these disinfecting operations by the sanitary 
authorities. ‘These are recommended by the council and are: the burn- 
ing of sulphur or the application of a solution of bi-chlorate of mercury 
by means of a special apparatus from the model by Genestte & Her- 
scher, and which has been sent to the ports of Progreso, Veracruz, and 
Tampico. The first should be applied to the infected parts of the ship, 
such as cabins, holds, and other departments, which ought to be hermet- 
ically closed, but guarding against fire ; white-wash for the floors, walls, 
furniture, etc., that have been soiled; carbolic acid and sulphate of cop- 
per for the water-closets, and a spray with bi-chlorate of mercury in 
solution at a thousandth, for all other susceptible cargo or baggage 
which should be disinfected without disembarking them, if they go in 
transit; but those which have to remain in the port, and the baggage of 
passengers who have to disembark, should be disinfected in a special 
room that serves as a provisional stove. 

These last means of disinfection were recommended in the meantime 
until every port is provided with a stove, which will serve for all effects. 
Of these a sufficient number has been sent for, to the house of Genestte 
& Herscher of Paris, for the ports of Progreso, Veracruz, Tampico in 
the Gulf, and Acapulco and Mazatlan on the Pacific. 

Disinfection by this apparatus is a means of well known efficacy in all 
parts, and on which a study was made by the most distinguished confrere, 
Dr. Homan, which he read to this same assembly. 

Finally, the most efficacious mode of disinfection is by steam from 
water submitted to pressure and to a superior temperature to 112° C. 
After this come the other chemical disinfectants, but to be as efficacious 
as the first they must be applied with extreme care and perfection, and 
are destined to work zz sztu on the germs, as we have attempted to 
demonstrate in these notes. 

Before ending the subject of disinfection I ought to speak of a practice 
that we intend to propose among the reforms to the sanitary council, and 
that we have already utilized with the ships that come from Hamburg to 
the Republic. I wish to speak of the désizfection of ships made in the 
infected ports. We have copied this practice from that followed by the 
United States of the North in the last epidemic, and when it is well 
_ regulated and perfectly executed it may diminish the duration of quar- 
antine, and even suppress it if the disease has not shown itself on board 
of the ships that make long voyages. 

As one of the circumstances that make quarantine inapplicable and the 
means of disinfection less severe, is the habit of the captains of making 
false declarations, the sanitary council consulted the government on the 
propriety of consuls abroad advising by cable of the sanitary state of the 
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ships leaving the port of their residence for ours, besides the notes made 
on the respective bills of health. 

Here is the total of principles and considerations that served the sani- 
tary council to propose to the government of the republic the series of 
measures accepted by the secretary of state, who circulated a ministerial 
circular on the 1st of September of the present year which is annexed, 
marked I. 

When official notice was received that there were cases of cholera in 
New York, the council of health proposed another series of measures, 
founded on circumstances before mentioned. But as it was a question 
of protecting the extensive frontier on the north that separates us from the 
United States, and as vigilance over the whole would be absolutely im- 
practicable, it was resolved that all communication between Mexico and 
the northern republic should be only by those cities by which railways 
cross the frontier, and which are from east to west, the following: Mata- 
moros, Laredo, Piedras Negras, Paso del Norte, and Nogales, and be- 
sides the town of Tijuana in Lower California. 

Dr. Bell, in an article on quarantine, which he has read to this Associa- 
tion, acknowledges the right of governments to defend themselves from 
epidemics coming from foreign countries. 

In exercise of that right the entrance of passengers into Mexican 
territory ought to be prohibited, if they are already sick with cholera. 
Those who had any suspicious circumstances could be detained for 
twenty-four hours to be observed. All passengers would have to sub- 
mit to a rigorous inspection, and when the sanitary agents had become 
convinced that they were in good health they should be asked their point 
of destination, so that they could be watched there for seven days, with 
the object of seeing whether the illness showed itself in them. 

This measure, intended to surprise the first case of cholera that de- 
veloped in the republic, is of an undoubted efficacy ; it has the advantage 
of not imposing on the passengers an interruption to their journey nor to 
interrupt traffic, and makes the lazarettos of observation unnecessary. 

In order to avoid the before mentioned consequences of false declara- 
tions of passengers, a rule is established to disinfect all baggage. For 
the present this operation would be performed by sprinkling bi-chlorate 
and by burning sulphur in closed rooms, and later by means of the disin- 
fecting stoves, which are already ordered from the house of Genestte 
& Herscher of Paris. 

As the carriages of trains can be infected by choleraic patients, it is 
obligatory to change them on the frontier, except the cars that bring 
goods when these are not susceptible, and a previous disinfection of 
them. 

To secure the execution of these measures, sanitary stations will be 
established in determined places of the cities of the frontier. 

The government would reserve the right to detain trains for a time not 
exceeding twenty-four hours, but only in case of imminent danger to the 
public health. 
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These are the considerations that inspired the circular of the 19th of 
September of this year, for the defence of the northern frontier of the 
republic. Annexed as II, that document accompanies this. 

I am going to show you now how the federal sanitary service is con- 
ducted in the republic. For all international subjects the states of the 
Mexican Union form only one. The ports and frontier cities directly 
depend on the federation. 

The ministry of state form the sanitary staff with this object, and have 
the board of health depending from them; from this again depend the 
sanitary councils of each frontier city and port, presided over by a dele- 
gate named by the government, and besides the number of agents that 
are judged necessary in case of an epidemic. 

This staff is ruled by the Sanitary Code and by the ministerial circular 
of which we have spoken, with entire independence from the powers of 
the states, but only in the matter of international sanitary police. 

In the case of an epidemic the council is constituted into a permanent 
session and receives all the notices of ships leaving the infected ports, 
telegraphic messages sent by the delegates advising what ships arrive at 
each port of the Gulf or of the Pacific, pointing out their proceedings, the 
number of days they have taken for the voyage, the ports where they 
have touched, if they had communicated with other ships on the sea, the 
number of passengers and of the crew, their sanitary state, the quality of 
the bill of health, and as much information as can interest the public 
health. 

As almost every case is foreseen in the circular, the delegates of the 
council can, according to special circumstances, impose the rigorous 
quarantine or that of observation, make the disinfection of the ships only 
or also of the goods they disembark, of the baggage and clothes of passen- 
gers who remain in that port, or the simple inspection of passengers and 
crew; and lastly, if all the conditions are favorable, put the vessel at 
liberty. 

The Galicza sailed from Hamburg for our port of Progreso, when 
the cholera had already shown itself in that city, but before the senate 
had made the official declaration of its existence; the ship came with a 
clean bill of health vised by our consul. If we had received it under 
those circumstances, it could have brought sick persons or infected 
clothes and would have spread the epidemic on our coasts, but the consul 
in Hamburg advised us by cable that the Gadzcza in spite of bringing 
a clean bill of health ought to be regarded as suspicious. ‘The council 
advised the delegates of the ports of the gulf, who subjected the ship to 
the quarantine measures that corresponded to her, coming as she did 
from an infected port. This is why the measure, that consuls abroad 
should advise by cable the modifications to be made in the bill of health, 
was passed. 

This organization of the sanitary service has been put to the proof 
during the last three months, and the experience acquired in this time 
has suggested some modifications that we intend to propose to our goy- 
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ernment, but which only relate to details, for in the main the results 
have been satisfactory. 

To assure the strict execution of the measures contained in the circu- 
lars of the 1st and 9th of September, the council compiled some instruc- 
tions for the delegates in the ports and for the sanitary agents in the 
frontier cities, which are added to this statement as III and IV. 

To finish, I ought to inform our estimable confrére, Mr. Yandell, that 
disinfecting stoves are going to be established in Paso del Norte and in 
the other frontier cities, and sanitary measures will be put in force which 
were dictated even before knowing the interesting news communicated 
to us by our esteemed fellow-worker in this study on contagious diseases 
on the banks of the Rio Grande. 


APPENDIX. 


MF 


The President of the Republic, by and with the advice of the Superior Sanitary 
Council, bearing in mind that there have been cases of cholera in several parts of 
Europe, and that through them the epidemic may possibly be communicated to 
our country; with the object of avoiding it and employing the best means and 
with the least possible damage to commerce, has deemed proper to enact that the 
following rules be enforced, until otherwise provided for : 

I. Veracruz is the only port on the Gulf where the prescribed quarantine can 
be purified out. 

2. In each of the other ports of the Gulf, an anchorage ground will be marked 
out for vessels to purify out the observation of the quarantine, under the condi- 
tions that said vessel must remain completely isolated, both from land and from 
all other ships anchored at the port. 

3. At Veracruz, the delegate of the council will be aided in the performance of 
his labors by one of the doctors of the port’s Board of Health. 

4. In other ports of the Republic where there is a delegate of the Council, the 
carrying out of these measures is entrusted to said delegate and to the Board of 
Health appointed, as provided by in the 8th article of the Sanitary Code. 

5. At each of the other ports a doctor will be appointed pro tem. to act as 
council delegate, in accordance with the provisions of the 11th article of the code 
referred to. 

6. In compliance with article 15 of said code all vessels that arrive in port 
shall be visited, all exceptions that may have been granted in favor of coasting 
vessels or others ceasing, in case that said vessels are considered as suspicious 
on account of having come in contact with infected vessels. 

7. In compliance with the dispositions dictated by the executive, dated Janu- 
ary the roth of this year, on the arrival of vessels, the delegate of the council, the 
captain of the port, and all other officers that are deemed necessary, will sail out 
on board the longboat belonging to the capitanry to visit them. They will hoist 
the yellow flag so that the captains or mates may be apprised that the health com- 
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mission is on its visit. Once on the side of the vessel the delegate will inform 
himself if there are on board any cholera or choleraic diarrhoea patients, if there 
have been any during the passage, if there were any at the time of setting sail, 
how many days has the vessel been on her passage, if she comes from an infected 
port, if she has touched any port where there is infection, if on sea she has held 
communication with any vessel hailing from such ports and from which she may 
have shipped over passengers, how many passengers she has on board, the num- 
ber of her crew, and all other information that he may deem necessary to become 
thoroughly acquainted with the sanitary conditions of the vessel. 

8. If the ship has a doctor on-board, he shall give in writing and in the form 
of a certificate the foregoing information. 

g. If by the information gathered it should be found out that there are on 
board cholera or choleraic diarrhoea patients, or that there have been any in the last 
seven days of the voyage, that the ship has no convenient stove for performing 
the disinfection nor a doctor to direct it conveniently, the ship shall go to Vera- 
cruz to purify out the quarantine, at the lazaretto of Sacrificios hoisting up the 
yellow flag. There the patients shall be landed and attended to in the depart- 
ment set aside for the purpose. The healthy passengers shall remain on board, 
and in the meantime the disinfection of the dirty clothes used by the patients, the 
baggage of the cabins, susceptible merchandise, the ship or that part of her that 
has been considered specially infected, shall be made. If there are any rags from 
the infected port, they must not be received while there is no disinfecting stove 
in the ports. 

Io. If after five days of observation there is no case of cholera among the 
passengers, free communication shall be allowed to them, and the vessel shall 
return to the port she is bound to, if Veracruz was not her final destination. 

It. If there are no patients on board, but there have been some during the 
passage, no new case having broken out in the last seven days of the voyage, the 
vessel shall be sent to the special anchoring grounds appointed at each port, she 
shall hoist the yellow flag and remain for five days in observation. 

If in that time any new case of the disease should break out, the vessel shall 
go to the lazaretto of Sacrificios, and shall be treated according to the disposi- 
tions set forth in articles 9 and Io. ; 

In the time of the quarantine of observation, the dirty clothes of the crew and 
passengers, baggage of the cabins, berths that were occupied by the last patients» 
and every infected place in the ship, or those soiled with their dejections, shall be 
disinfected. Only susceptzble merchandise shall be disinfected without unloading. 

12. If the ship is in the condition stated in the former article, but has on 
board a disinfecting stove and a doctor who has proceeded to execute it according 
to the dispositions of this regulation, she shall remain in observation at the spe- 
cial anchoring ground, but the length of the quarantine may be reduced to three 
days if the delegate of the council deems it proper. 

13. If the vessel comes from an infected port or has touched at any in that 
condition, or at sea has had any communication with an infected ship, but with- 
out having had any patients of cholera or choleraic diarrhoea on board, she shall be 
submitted to a quarantine of observation, the length of which shall be of two or 
three days as provided by the delegate; in the meantime the disinfection as here- 
tofore provided in the former articles shall be performed. 
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14. If the ship should be in the conditions mentioned in the former article, 
but has a doctor on board and disinfecting stove, and this has been performed in 
a satisfactory manner, in the delegate’s opinion, and the vessel is on its way, the 
same delegate bearing in mind the number of days that she will require to reach 
her port of destination, may allow her to continue the voyage in quarantine, hav- 
ing hoisted the yellow flag. 

If the port to which she arrives is that of her destination, the length of the 
quarantine may be reduced to less than two days, according to the opinion of the 
delegate. 

15. If more than fourteen days have elapsed since the day the vessel set sail 
from the last infected port, if she has had no patients, if she is in good sanitary 
conditions and has on board a physician who certifies to said facts, the delegate 
can board the vessel, examine her manifest, roll, etc., examine the passengers if 
he deems it convenient, and name the least minimum of length of the quarantine 
observation, and in the meantime the disinfection shall be performed in the man- 
ner prescribed for in the former articles. 

16. If after the intelligence gathered by the delegate the vessel is found not 
to be within the cases provided for in the former preventions, and if she further- 
more has a clean manifest, she can at once be allowed to free communication. 

17. To compare the declarations of the captain or master of the vessel, our 
consuls abroad, besides stating in the manifest the sanitary condition of the port and 
the vessel herself, will report by telegraph in cases of unclean manifests said fact 
to the Superior Sanitary Council, stating the date when the vessel set sail and the 
port where she is bound to. 

The council will on receipt of said advice transmit it without delay by telegraph 
to the Sanitary Board of the port of entry of said vessel, reporting at the same 
time all the facts in the case to the Interior Department. 

The council’s delegates at the port where any vessel may arrive with an unclean 
manifest, or in any of the conditions stated in the former article, will report by 
telegraph the fact to the Superior Sanitary Council, and also to the delegate of 
the port where said vessel is bound to. 

18. The captain and masters are in duty bound obliged to prevent any kind 
of vessel coming alongside of theirs. They must not land nor allow anybody on 
board to do so, neither shall they be allowed to board any other vessel at anchor 
while their vessel has not been visited by the Sanitary Commission and allowed 
free communication. 

19. If any of the crew or passengers of a ship should board any other of the 
ships at port or land before the sanitary delegate has examined her, and from his 
examination it should appear that the vessel must be placed in quarantine, the 
party who under the conditions before mentioned has left the ship shall be com- 
pelled to return on board to spend on her the quarantine term. 

20. If by oversight or neglect any of the parties on the sanitary long boat 
should come in contact with any of the crew or passengers of the vessels which have 
to go to quarantine, he must remain on board all the time that she remains there. 

21. The bodies of the deceased, who die on board or at the lazaretto, will be 
buried in the sea in the usual form. 

22. In all cases, vessels will be disinfected by means of solution of bi-chloride 
of mercury, one thousandth, or by sulphur combustion, applying these substances 
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according to the special disposition of the several departments of the ship (holds, 
passages, saloons, cabins, &c.), and paying special attention in disinfecting 
dejections, clothing, and soiled places. 

23, The lazaretto physician at Veracruz shall superintend the disinfection of 
the baggage, dirty linen, and wearing apparel of the crew and passengers, taking 
special care of all those soiled with the dejections of those attacked by the cholera. 
At the other ports a special commissioner shall superintend this operation, so that 
in no case the delegate physicians shall be endangered, and may always be ina 
condition to fulfill the duties entrusted to them. 

24. In each one of the ports a small disinfecting department will be set up for 
the passengers and crew, and when itis possible they will be furnished with baths. 

25. All merchandise will not be disinfected, but only those that are susceptible. 
Of those, the following are classified as such: baggage and wearing-apparel, rags, 
hides, leather, feathers, horse-hair, animal remains in general, wool and unbaled 
manufactured goods of this fibre. 

26. Inconformity with the 28th article of the Sanitary Code, all dangerous 
matters to contagion, or such as their disinfection cannot be satisfactorily practised, 
shall be destroyed by fire; the main articles referred to in this prescription are 
straw and hay that may have been infected, more so if they have been used in pil- 
lows or mattresses, rags, old shoes, things used to cure with, and worn-out mat- 
tresses and bedding that have been soiled by dejections. 

27. Even when the time of-quarantine is over, to which a vessel has been sub- 
jected, she shall not be allowed free communication, unless on the re-inspection 
visit it is proved that all the requisites provided for in this regulation have been 
complied with. 

28. Private parties and consignees of vessels can, when they wish it, send any 
physician they choose to attend on their relations or friends, provided said. physi- 
cian has a legal title; said physician shall remain at quarantine all the time that 
the incommunication lasts. 

29. When a vessel arrives with diseased parties on board, and the sanitary 
delegate places her in quarantine, the agent will watch to the changing of the 
patients, so to avoid their being hurt, and he will also be careful that they com- 
municate with nobody, except those charged with their dssistance and care. 

30. Ifthe sanitary authorities entertain any doubts about the compliance with 
any of the former dispositions, they shall consult by telegraph with the Superior 
Sanitary Council. 

31. The infringement of any of these measures will be punished in accordance 
with article 327 of the Sanitary Code. 

32. All these dispositions will be likewise carried out at the ports of the Pacific, 
but only the lazaretto on Roqueta island at Acapulco will be the one used to 
purify out the rigorous quarantine. 

And I transmit it to you, for your Rhowiedse and compliance, at the same time 
recommending you to use your influence with the corporation of that locality to 
appropriate the necessary amount to provide for suitable quarters for disinfeecting 
clothing and baggage by means of sulphurous acid, as well as to provide the neces- 
sary apparatus, etc., for pulverizing mercury bi-chloride. 

Liberty and Constitution. 
MEXxIco, September I, 1892. ROMERO RUBIO. 
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II. 


The president of the Republic, by and in consideration of the powers entrusted 
to the executive, as by decree dated December 16, 1891, and by and with the advice 
of the Superior Sanitary Council, has deemed convenient that from the date of 
these presents and till otherwise ordered, the following dispositions be set in 
force: 

1. News having been confirmed that cholera has broken out in the United 
States of the North, the transit of passengers from that country to the territory of 
this Republic will only be allowed through the following places: Matamoras, Nuevo 
Laredo, Pieday Negras, Paso del Norte, Nogales, and Tijuna,in which places a 
sanitary station will be established and where passengers will be detained at pres- 
ent, for the time necessary for the sanitary inspection to be made and the disinfec- 
tion of clothing and baggage, as also of all susceftzble merchandise. This depart- 
ment, when it deems the proper time has come, and the Superior Sanitary Council 
consults, it will advise its agents by telegraph to prolong for twenty-four hours the 
detention of the passengers so that they may be in observation during that time. 

2. The sanitary station will be located as far as possible from dwellings, and 
will have a large tent for the attendants, a hut for the disinfecting purposes, and the 
small tents or huts that may be necessary for the attendance of the patients. 

3. Iffrom the examination practised on the frontier boundary it appears that 
any or several of the passengers are attacked of confirmed cholera, premonitory 
diarrhoea, or any other suspicious one, they shall not be allowed to enter into our 
territory. 

4. A certificate will be made out for those passengers in healthy conditions, 
after having gone through the sanitary inspection, and without this requisite they 
will not be admitted in any town, or any railroad train that will take them to 
their destination. The certificate will also refer to the protest spoken of in the 
following article. 

5. All passengers to whom a certificate is extended, as provided for in the 
former article, will protest in it that they will immediately advise the authorities of 
their arrival at the place of their destination, and they will also advise without 
delay if they should be seized with cholera or choleraic diarrheea. 

6. The agents of the council at sanitary stations, referred to in article 1, will 
advise by telegraph to the authorities of places where passengers are bound to, 
giving their names, also, that they may be kept under observation for seven days. 

7. All passengers arriving at this capital by railroad from the United States 
will be inspected. For this purpose the inspecting doctors of each ward will be 
entrusted with this service. 

8. Asa general rule no railroad train shall be allowed coming from the United 
States into national territory. In any case all passengers, baggage, and susceptzble 
merchandise brought on board of them, after disinfecting what may be necessary, 
shall be changed into the national railroads. Only cars loaded with mon-susceptzible 
merchandise can, after the car has been disinfected, be attached toa national train, 
if the company they belong to so wish it; the expenses of disinfecting the cars 
shall be paid by the company they belong to. 

g. At each sanitary station, and in conformity with the 11th article of the San- 
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itary Code, there will be a physician appointed by the executive, who shall be 
commissioned to practice the inspection of baggage and passengers and to super- 
intend the disinfection. % 

Io. The disinfection of clothing, baggage, and susceftzble merchandise will be 
performed with sulphurous acid or burning sulphur powder in the disinfecting 
chamber, in proportion of 30 grammes for cubic metre of capacity, of the last sub- 
stance, or, in cases when it may be necessary, with a solution of phenic acid at 5 % 
or of bi-chloride of mercury of 1%. 

Ir. Patients must remain perfectly isolated till the end of convalescence their 
dejections will always be mixed up with a solution of copper sulphur at 200% or 
with milky lime, and all clothing used by them while under treatment must be 
burned up. 

12. The remains of those who die of cholera will be buried in a place set apart 
in the cemetery, wrapping up the remains in a sheet wet with a solution of 
phenic acid at 5 % and filling the coffin with unslacked lime. 

13. All doubts that the sanitary authorities may entertain as to the compli- 
ance with the former dispositions will be consulted by them with the Superior San- 
itary Council by telegraph. 

14. The infraction of any of these measures will be punished as provided by in 
the Sanitary Code, article 327. 

And I transmit it to you, recommending, as by special request of the first mag- 
istrate of the Republic, that with the prudence, energy, and activity that the 
importance of the subject demands, you will contribute with all the elements of the 
state you so worthily govern, for the compliance of the enacted dispositions, as 
also those that hereafter may be enacted to prevent the invasion of cholera, and for 
the establishment of suitable apartments for disinfecting purposes ; requesting also 
to all authorities and private parties, above all at frontier towns and sea-ports, to 
contribute for the realization and carrying out of the above mentioned disposition. 


Liberty and Constitution. 
ROMERO RUBIO. 


MExIco, September 19, 1892. 
Ill. 


Asiatic cholera, when it invades a country, causes the death of a great number 
of persons and exposes the life of so many others that its appearance has always 
been considered as a public calamity; its consequences, depriving children of 
their parents or of those who support them, snatching away children in the spring 
of life, and respecting neither old age nor youth, sowing everywhere mourning and 
desolation. Agriculture, arts, and industry suddenly lose a great number of their 
laborers, commerce decreases and trade lessens, and all branches become stag- 
nant; the public revenues, at a time when their increase becomes most necessary, 
diminish. These series of misfortunes, the enumeration of which shows their 
importance, are enough to exhaust the vital strength of society and may lead to 
poverty, nay to misery. 

It would be useless and inhuman to afflict people with an account of these evils 
if they were unavoidable; but fortunately they are not. Cholera is a disease that 
is transmitted through contagion from diseased parties to healthy ones mainly by 
their dejections, by the clothing soiled by them, by contact with contaminated 
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objects. The mixing of the germs in drinking water and that used for domestic 
purposes is one of the most efficient means of contamination; the dust containing 
the germs scattering about the air, surrounds the patient with an infectious atmos- 
phere, and all the portions of it that may attach to interstices of clothing or any 
objects near them may become as many vehicles for the propagation of the dis- 
ease. The discovery of comma-bacillus having made us acquainted with the gen- 
erating germs of the disease, has afforded us the explanation of the facts we have 
just mentioned, and the studies undertaken about the existence of this microbion, 
its vital resistance, and the substances that can destroy it, will come in aid to 
clear up all the yet dark points in the etiology and generation of the disease. 

In the history of this micro-organism we must bear in mind some points that 
may have a practical application; up to date the formation of spores or lasting 
form of this microbion has not been observed. 

The comma-bacilli are not very resistant; they die if submitted to a higher 
temperature than 50° in a middle acid, as gastric juice. Dessication kills them 
off rapidly, For their development they need much oxygen, but on the other 
hand they can live for many months ina damp atmosphere and in any medium 
appropriate for their culture. 

They thrive very well in milk; in sterilized water they swarm about the first 
days, and afterwards remain motionless for whole months; in unsterilized water 
the other microbions destroy them easily; however, Koch has found them alive 
in the impure waters of the tanks in India. All these circumstances must be 
borne in mind to proceed reasonably in the application of disinfectants. 

In the meantime, knowledge has shown these two facts: that isolating the dis- 
eased is an efficacious means of avoiding the propagation of the disease; and that 
the destruction of the germs by means*of chemical or physical agents is also an 
efficacious one. The first of these is accomplished by means of special hospitals, 
lazarettos, and the quarantine to which vessels are submitted, at the ports; the 
second is accomplished by means of the resources that modern science has placed 
at the disposal of disinfection. 

The first of these resources prevents communication between diseased persons 
and those in health, and relies for its efficacy on the spontaneous destruction of 
the germs by the action of time or at least the lessening of their virulence. 

The second tends to destroy zz sz¢u the germs of the disease. 

As this second resource becomes more perfect, the first one will lose more of its 
importance, and thus, we can conceive the possibility of the disappearance of 
quarantines when disinfection possesses for each disease a physical or chemical 
resource capable of destroying the germ that originated it. 

If our sanitary delegates at the ports become persuaded of the truth of these 
assertions, they will understand the reasons why the council had to consult with 
the Executive of the Union, as to the preventative measures against cholera, that 
are attached to this circular; but it will at the same time convince them that on 
shortening the length of quarantine it is in the belief that they have all the abso- 
lute possible means to perfect the execution of disinfection. 

The council hopes that in a not very far off day each of our ports will be fur- 
nished with a disinfecting stove, as also with all the necessary elements to per- 
form the operation with the perfection that science points to; but undoubtedly the 
corporations at each port will furnish them at once with a closed-up room that 
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can be used for disinfecting by means of sulphurous acid, and portable apparatus 
to perform it by means of solution of bi-chloride of mercury. 

The former considerations will convince the delegates of the immense responsi- 
bility they assume from the time that the nation trusts to their patriotism, intelli- 
gence, and zeal the care of preventing through our ports the introducing of 
cholera in our republic. 

Therefore, you are particularly requested to execute the following instructions: 

The inspection of crews and passengers niust be rigorously made so as to ascer- 
tain that no cases of cholera are aboard; second, that there is no choleraic diar- 
rhoea, and in the third place that none on board are convalescent of the disease. 

It will be necessary to inquire with the greatest care, if there has been any 
patient, in which department he was; with whom and what objects he came in 
contact; if any of the furniture or portions of the ship were soiled with his 
dejections, and finally to investigate where are the clothes worn by the diseased. 
The most careful disinfection must be made on those clothes, furniture, and parts 
of the ship that have been contaminated, as well as the clothing of the parties 
that came in contact with the patient. 

All those quarters of the ship where any patients have been, will be disinfected 
by means of sulphur and bi-chloride of mercury, according to the peculiar construc- 
tion of the departments where the disease appeared. 

The water-closets shall in all cases be disinfected by means of a solution of 
phenicated acid at 5% mixed with sulphur of iron. 

Only the baggage in the cabins and in the holds of the vessel that has been 
handled by diseased passengers will be disinfected, or those that are more sus- 
ceptible of importing the contagion. 

The disinfecting of dejections and places soiled by them will be made by means 
of sulphur of copper at 2° or of milky lime, and clothing so soiled will be boiled 
in a solution of sulphur of zinc. As the disinfection of baled rags is extremely 
difficult, and is furthermore very dangerous, great attention must be paid that no 
package is shipped into the country, that they are not moved out of their place, 
so they may be returned to the port of shipment, or if the captain or master of 
the vessel consents to it, all bales of rags shall be destroyed by fire. 

To prepare milky lime, a good quality of lime should be used, and this is to be 
diluted by sprinkling it gradually with about half its weight of water. Care 
should be taken to perform the operation slowly, for if it is done in a hurry, the 
lime will be «‘ extinguished” and not diluted. When the deliquescence has taken 
place the powder obtained must be put in a receptacle, carefully covered, and pre- 
served in a dry place, and deprived of carbonic acid; cellars are therefore not 
convenient places. The milk is prepared when it is about to be employed. To 
1 kilogram of lime that has absorbed 500 grams of water to dilute it, it obtains a 
volume of 2 litres 200; it is enough to dilute that amount of hydrate of lime in 
double its volume of water, or be it 4 litres 400, to have a lime milk of about 20%. 

And by order of the council I transmit it to you for its compliance, enclosing 
the circular of the department dated Ist inst., that points out the measures re- 
ferred to, hoping you will please duly acknowledge receipt. 

Liberty and Constitution. 

E. Lichaca, The President of the Council. 

MEXIcO, September 5, 1802. 
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IV. 


The following instructions transmitted to sanitary agents at the frontier were 
addressed to them with the same exposition embodied in that transmitted to the 
delegates at seaports : 

In accordance with articles 32 and 33 of the Sanitary Code, the land quaran- 
tines will consist of sanitary cordons situated in those places of the frontier 
named in the enclosed circular of the Department of the Interior dated Igth inst. 

As soon as the agents arrive at sanitary stations where they have to fulfil the 
duties entrusted to them, they shall inspect the place, so as to choose the most 
suitable locality for its establishment, bearing in mind that the soil be dry, ona 
natural declivity or being canalized; that waste water can run off to a distant 
place where it cannot taint the drinking water or that used for domestic purposes 
or run through settlements. As provided for, a tent or hut will be set up for in- 
specting in it the conductors and passengers of the trains, as well as travellers 
that come by the railroads. 

An apartment for performing in it the disinfection. 

Another tent or hut for those attacked by choleraic diarrhoea, and that can not 
return to the United States. 

A hut to put baths in and if it is possible, to have the same built in the condi- 
tions hereafter mentioned. 

These departments must be conveniently separated, the ones from the others, 
attending to the quarter the wind blows from and being careful that choleraic 
patients and those with choleraic diarrhoea be isolated, the ones from the others, as 
likewise from the other departments. 

The agent will choose, at a convenient distance, the ground for the encamp- 
ment of the military force that is to impede, as a sanitary cordon, the transit of 
passengers and merchandise from the American frontier to ours and also to en- 
force all measures adopted by the agent. 

The agent will also select a place for the burying of the dejections of patients 
that must be immediately disinfected as soon as emitted. These dejections must 
be buried at a good depth and with layers of unslaked lime. 

If on the location selected there are already any rooms of mortar, ‘‘adobes,” or 
timber, these can be made available by and with the consent of the local author- 
ities and indemnification to the owners, if said tenements are in the conditions 
above stated. ; 

If there are no buildings, tents, cars, and wagons that are not in active use on 
railroad stations may be taken, but if these are not available, timber huts must be 
erected, bearing in mind the conditions that science teaches us that those pro- 
visional and temporary erections should have. 

The hut used as an office will be furnished with the indispensable tables, chairs, 
etc. 

The symptoms of part of the digestive apparatus will form the main questions 
of the interrogatory. 

If from the above-mentioned examination it is found that a party is sick of 
cholera, he shall not be allowed to enter into our territory. Ifhe is only sus- 
pected to be sick, he shall be conveyed to the hospital hut. His clothing will 
then be inspected, that found in a dirty condition will be tied up ina bundle to 
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which a numbered ticket shall be attached, giving the party a duplicate of the 
number, and the bundle shall be sent to the disinfecting department. 

If the passengers are in a healthy condition they will be furnished with a pass- 
port as provided for in the above mentioned circular. 

Bed clothing will also be classified among susceptible goods, as in the circi- 
lar referred to, and as such, shall be in all cases subjected to disinfection. 

The room used for the stove must be in such condition that it can be hermeti- 
cally closed when disinfection is made by means of sulphur. 

The persons engaged in disinfecting will be detailed from the army ambulances, 
by, and with the authorization of, the secretary of war. 

Parties engaged in disinfecting are to be provided with convenient apparatus to 
avoid being infected; they will be furnished with an impermeable suit that can be 
disinfected ; they must wash their hands in a solution of phenic acid, and afterwards 
in clean water. 

The corporation of the locality will be requested to furnish the provisional hos- 
pitals with the bedsteads, mattresses, pillows, sheets, shirts or nightgowns for the 
patients, a small table set, chamber, vessels, and spittoons and all other things 
that may be required for the attendance of five choleraic patients and five other of 
diarrhoea cases, to be increased if the requirements of the service make it necessary ; 
corporation to bear the expense out of its funds or the amounts collected from the 
citizens for said purpose. 

The bath, if it is possible, is to be located in a closed-up room or timber hut, 
the premises to be provided with small compartments (so that each passenger can 
leave in one of them his clothes, while bathing) and a large space for bathing, 
properly speaking, provided with a shower bath (that should not be a pressure 
one) that will pour out a shower of tepid water on the bather, who shall have 
quickly soaped himself. This system enables many baths to be given in quick 
succession. Barrels in a good condition or the small iron tanks belonging to the 
railroads, if they are not using them, will serve the purpose of tanks. 

When the sanitary station has been located the agent will forward to the coun- 
cil a sketch of the installation and its position as to the nearest frontier town. 

The agent will forward to the sanitary authorities, if there are any, or the civil 
ones of the other side of the frontier, a copy of the measures approved by the 
Department of the Interior. 

Disinfecting apparatus, with which solution of bi-chloride of mercury is to be 
applied, are all those that throw, to a certain distance, water in a pulverized state ; 
they may be like the Lister model that are used to make a spray, or like the aspir- 
ing and impelling pumps, garden pumps, small hand fire pumps, (but furnished 
with a fine terminal watering sprout) or any other similar ones that may be 
brought from the United States; and the models or drawings of which will be for- 
warded by the council. 

Correspondence, though it comes from an infected locality, need not be disin- 
fected. 

When sulphurous acid, or water steam under pressure, be applied for disinfect- 
ing purposes, baggage can be disinfected in bulk. But if disinfecting solutions 
are employed, baggage must be disinfected in detail. 

The disinfecting of merchandise will be applied to only the kinds classified as 
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susceptible, as unmanufactured wool, goods manufactured with that fibre that are 
not in packages, feathers, horse-hair, and in general, animal remains. 

The sanitary agents will not only report by telegraph as provided for, but will 
forward to the council a daily report of all events. 

The council trusts that you will zealously enforce all the measures provided for, 
by the Interior Department under date of the Igth inst., because it relies that the 
strict compliance of said measures will prevent the invasion of the epidemic 
through the sanitary station intrusted to your care. 

E. LICEAGA, 
The President of the Council. 

MEXIco, September, 1892. 





XXXVI. 


THE DISPOSAL OF GARBAGE IN THE CITY OF PROVI- 
DENCE, RHODE ISLAND. 


bY CHARLES: ViGHAPIN. MSD 
SUPERINTENDENT OF HEALTH, 


Providence, R. L., U. S. A. 


The swill or house garbage of Providence is collected and disposed of 
by contract. The present contract is for five years from May 1, 1889. 
The contractors receive 153 cents per annum for each inhabitant, and 
they are for this amount to collect and dispose of the garbage. At the 
present time the population of the city is estimated at 139,000, and they 
therefore receive $21,545 per annum. When the contract was entered 
into, the contractors expected to dispose of the garbage by delivering it 
F. O. B. on the cars in the city to a hog-grower, who owned an exten- 
sive piggery some distance out in the country, and who had agreed to 
receive the garbage and pay the expense of transportation. The 
contract price therefore was estimated to give merely a small margin of 
profit over the cost of collecting alone, as the disposal was supposed to 
cost the contractors nothing. After the contract with the city was signed, 
the arrangement with the piggery people fell through, and the contract- 
ors were obliged to seek some other method of disposal. Asa result a 
stock-company was formed and a process adopted for disposal by means 
ofnaphtha. Arrangements were made with I. M. Simonin, of Philadel- 
phia, who had for many years been conducting the business of extracting 
grease and oil from various waste products by means of naphtha. Works 
were constructed near the center of the city in accordance with plans fur- 
nished by him. There is in Providence a large area of swampy land, 
recently filled in, almost in the center of the city. It was on this land, 
quite a distance from all buildings except two or three large manufac- 
tories, that the garbage works were established. 

The use of naphtha for the extraction of fats and oils on a large scale 
is not a new art. It has been employed by a number of large firms in 
this country for many years. It was first applied to the utilization of 
garbage, I believe, by the Baynes Garbage Company, of Buffalo, New 
York, operating under the patents of the Merz Company of that city. 
By the Merz process the garbage is first dried as completely as possible 
in closed, steam-jacketed driers, the moisture being driven oft, con- 
densed, and discharged into the sewer or river. ‘The dried garbage, or 
‘*tankage,” as it is technically called, is then treated with hot, liquid 
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naphtha, which percolates through it and dissolves the grease. It is 
impossible to thus extract the grease unless the garbage has been 
thoroughly dried. The drying of the garbage by steam heat, which is 
necessary under the Merz patents, is an expensive operation. The Prov- 
idence company at first experimented with the Anderson drier, which is 
_ constructed on an entirely different principle from the one used by the 
Merz people and is continuous in its operation and very economical. It 
failed, however, to dry the garbage, and hence wasabandoned. Garbage 
contains so many different ingredients and so much grease that it is one 
of the most difficult substances to dry. The finer portions would come 
out of the Anderson drier in a very satisfactory condition, but larger 
masses, like potatoes and apples, were almost unaffected. It is necessary 
that the whole mass should be finely pulverized so as to become homo- 
geneous and to be subjected to a high temperature for many hours in 
order to remove all the moisture. 

Another experiment was tried by the Providence company for remov- 
ing moisture. A press was set up, but it was soon discovered that the 
most powerful hydraulic pressure could not remove much more water 
_ than would drain from a pile of garbage in a few hours when merely 
_left upon the floor orinabin. The failure of the press was also due to 
the lack of homogeneity in the garbage. If it could be ground before 
pressing, much more liquid could be squeezed out; but grinding gar- 
bage is a very difficult operation and moreover would complicate the 
process too much. Thus from repeated trials it was found that from an 
economic as well as from a sanitary standpoint, pressing and drying 
garbage in the ordinary way were impracticable. 

By the process finally adopted and now in operation, the garbage is 
dried and the grease removed at one and the same time, by treating it in 
a closed receptacle to the action of hot naphtha and naphtha vapor. 

In Providence the owners or occupants are required to dispose of 
ashes and all other refuse, except garbage, at their own expense. The 
garbage, separated from everything else, is kept in tubs or barrels in the 
yard and is called for by the contractors three times a week during the 
summer and twice a week during the winter, and oftener in special cases 
when required by the health officer. The separation of garbage in this 
Way is very thoroughly carried out, and it is only exceptionally that it is 
mixed with ashes. The contractors use for the collection 16 two-horse 
carts. ‘These carts are constructed of wood, are water-tight, with covers, 
and are of the following dimensions: width, 3 ft. 8 in., length, 11 ft. 
5 in., depth, 2 ft. 6 in., and weigh about 3,300 pounds. The weight of 
a wagon-load of garbage is on an average about two tons. A consider- 
able portion of this weight is due to water, and when the garbage has 
been left to drain for a few hours it is found to diminish about 50 per 
cent. in weight though it does not diminish very much in bulk. The 
garbage, immediately after its collection, is carried to the disposal works 
previously referred to, near the center of the city, which are operated by 
Mr. I. M. Simonin, to whom the contractors deliver the garbage. 
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The garbage is here unloaded upon a concrete floor, where it is al- 
lowed to drain of superfluous water, which runs into a river that flows 
close by. The amount of the liquid is of course in the aggregate not 
very large, and could be without offense discharged into a small stream 
or a well-constructed sewer. After it has been allowed to stand here 
for a few hours, it is loaded into carriages which are at once rolled 
into the extractors. The carriages carry a series of trays made of sheet- 
iron and coarse wire netting, so that the garbage is spread in layers about 
six inches in thickness. ‘This is to prevent the matting together of the 
garbage, which would result from the pressure of its own weight if it 
were loaded into the extractor in bulk. The carriages with their trays 
are made of such a form that they fill the extractors as completely as 
possible, so that the naphtha will be forced to pass through the interstices 
of the garbage rather than around the sides of the mass. ‘The extractors 
are wrought-iron tanks six feet in diameter and eighteen feet long, and 
calculated to stand a considerable internal pressure. ‘The extractors are 
placed horizontally, and one head is removable, being lifted off by a 
tackle from above, and made tight when in place by screw-bolts around 
the rim. When loaded, an extractor contains about eight tons of gar- 
bage as it comes from the floor. The head of the extractor is then 
screwed on and the extractor pumped full ofhot naphtha. In the bottom 
of the extractor is a closed coil of steam pipe. The steam is now turned 
into this and the naphtha vaporized. The hot naphtha vapor as it passes 
up through the garbage takes up the water vapor, just as hot air would do 
under the same circumstances. The mixed naphtha and water vapor is 
led off from the top of the extractor to a condenser formed by a coil of 
pipe over which cold water is kept flowing. ‘The condensed water and 
naphtha pass to the ‘‘ separator,”’ where they separate in two layers, the 
naphtha floating on top. ‘The naphtha is drawn off continuously to the 
naphtha tanks and the water passes off into the river, or could well be dis- 
charged into the sewer if there was one. From the naphtha tanks the 
naphtha is pumped directly to the extractors again, passing through a 
heater on its way. ‘This heater is so arranged as to heat the cold naph- 
tha by means of the hot naphtha vapor which comes from the extractors, 
thus forming a sort of secondary condenser and economising both the 
heating of the naphtha and the cooling of the naphtha vapor. As the 
naphtha in the extractor is brought in contact with the garbage it dis- 
solves outsome ofthe grease. The naphtha vapor also, as it passes through 
the garbage, dissolves out the grease, which trickles down into the liquid 
beneath. As the evaporation continues, the level of the liquid in the ex- 
tractor sinks lower and lower. It is a solution of grease and naphtha, 
which is constantly becoming more and more concentrated. When 
it is evaporated so that there is only a small amount in the bottom 
of the extractor, not reaching the level of the bottom of the carriages 
containing the garbage, it is forced off into the ‘‘ settler.” The extractor 
is then filled with naphtha again and the process repeated seven or eight 
times, until all the grease and water are removed. Open steam is then 
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turned into the extractor and allowed to pass through the garbage for 
three or four hours, until every vestige of the naphtha isremoved. This 
steam also, after leaving the extractor, passes through the condenser, so 
that every portion of naphtha that it removes from the garbage is saved. 
The evaporation of a charge of naphtha occupies about four hours, open 
steaming about the same, so that the whole time occupied in extracting 
the garbage is thirty-two to thirty-six hours. After the open steaming, 
the head of the extractor is removed and the charge drawn out and 
carried to another building, where the dried garbage is ground, sifted, 
and bagged, ready to ship to fertilizer manufacturers. The amount of 
dried garbage, or tankage, which is obtained from an extractor varies 
somewhat at different seasons of the year, but averages about a ton and a 
half. To return to the settler: this is a tall, upright, iron tank which 
receives the solution of grease and naphtha from the extractors and also 
a certain amount of water and dirt which comes with it. This latter is 
drawn out from the bottom and passes into the river, while the naphtha 
solution goes into the stills where the naphtha is driven off by distillation 
and open steaming, and the grease is then drawn off and is ready for 
shipment. ‘The amount of grease also varies with the seasons, but will 
average about six hundred pounds to an extractor. 

The works in Providence consist of a building in which are three boil- 
ers aggregating about 235 horse-power ; here is also the engine and the 
grinding mill and the store-room for the tankage. Attached to this 
building is a shed where the garbage is unloaded from the teams and put 
on the carriages. The building where the naphtha process is conducted 
is entirely separate from this building, and is merely a frame covered 
with corrugated iron. In it are six extractors, two settlers, two stills, 
and the necessary pumps, tanks, and piping. The condensing appara- 
tus is outside, in order to get the advantage of cold air. The water for 
condensing is supplied by a large steam-pump, which is connected with 
four driven wells supplying about 250,000 gallons every twenty-four 
hours, at a temperature of 50 degrees, which is uniform throughout the 
year. The tanks for storing the naphtha are also in the open air. The 
works are run day and night with the exception of Sunday. The quan- 
tity of coal consumed is about forty-eight tons per week, or a little over 
two tons for each extractor full of garbage treated; therefore one ton of 
coal evaporates about three tons of water. There is a loss of naphtha in 
various ways, by leakage and evaporation, amounting to nearly 1,000 
gallons a week. 

The amount, value, and composition of garbage varies very greatly at 
different seasons of the year. The bulk is the largest in the summer, 
beginning to increase with the beginning of pea-pod time and reaching 
its maximum during the height of the green-corn season, at which time 
the total volume of the garbage is fifty per cent. greater than it is at the 
minimum. The smallest quantity is in spring and fall. Vegetable 
material in garbage has little value as a fertilizer or for grease. In the 
winter time the bulk and weight of the garbage is, in the climate of Prov- 
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idence, increased considerably by snow and ice. The amount of garbage 
collected during the year is about 15,000 tons as it stands in the carts. 
As has been stated, about fifty per cent. of this drains out on the floor. 
Of the remainder, from seventy-five to eighty per cent. is water, from three 
to six per cent. grease, and the remainder—from fourteen to twenty-two per 
cent.—dry residue or tankage. The grease is very dark in color and can 
be used for any purpose for which dark grease is adapted. The tankage 
shows on analysis from five to twenty per cent. bone phosphate, from 
three to six per cent. ammonia, and a little over one per cent. potash. It 
is exceedingly dry, and is in great demand by fertilizer manufacturers for 
mixing with other ingredients. 

There has been considerable complaint in regard to the nuisance 
caused by the works for the disposal of garbage just described. A part 
of this undoubtedly has some foundation in fact. The garbage as it 
drains upon the floor is undoubtedly a nuisance, though the smell from 
this is somewhat confined by the building and does not travel very far. 
In the construction of new works pockets would be provided similar to 
those used for grain or coal, in which the garbage would be at once 
received and tightly covered. If necessary these pockets could be ven- 
tilated under the fires. The other source of nuisance is from the leakage 
of naphtha vapor. As the naphtha is used over and over again it 
becomes saturated with odors derived from the garbage, and being very 
volatile, whenever a leak occurs the vapor is carried to a considerable 
distance. This source of nuisance I think could also be removed by 
having a different kind of condenser which would not leak. 


XXXIX. 


SOME CONSIDERATIONS ON PARASITISM IN YELLOW- 
FEVER. 


By Dr. M. CARMONA Y VALLE, 


Mexico. 


But the present status of bacteriology makes it also evident that great care must be 
taken in determining the identity of micro-organisms from different sources, and that mor- 
phological character or even similarity of growth in culture media will not alone suffice. 
Any constant difference in physiological character, as for example in pathogenic power 
when tested on various animals, must be accepted as establishing a specific form, or a 
permanent variety, which amounts to the same thing. We now know, for example, two 
spirilla which resemble closely the spirillum of Asiatic cholera (the Trinkler Prior spiril- 
lum and the “ cheese spirillum ” of Deneke), but which have, nevertheless, been shown 
by careful experiments to be different in certain particulars which would easily escape 
notice upon a superficial comparison. Sternderg’s report on etiology and prevention of yel- 
low-fever. 


To investigate if a disease is or not a parasitical one we must follow 
the road traced for us by experimental science. Bearing in mind the 
rules of the severest antiseptics, we must determine, in all the liquids and 
solids of the organism, whether there exists any well defined microbion, 
or not; and if the results are affirmative we must afterwards proceed to 
introduce it into the animal economy and see if it reproduces the mor- 
bous entity that we have under study. 

It is only when we have conscientiously fulfilled all these conditions,. 
and the result has been affirmative, that we know that such a disease 
is parasitical. 

For the disease of yellow-fever, this road has been very skilfully fol-. 
lowed by my good friend, Doctor Sternberg. With all his science, and 
conscientiously, he has carefully searched for some micro-organism in 
the liquids (or most of them) and solids of the yellow-fever patients. 
His great practice in this kind of labor, and his profound knowledge of 
bacteriology, have not been sufficient to discover in yellow-fever any 
micro-organism with special characteristics to distinguish it from those 
already known. 

Could we, on this account, logically deduce that yellow-fever is not 
parasitical? Certainly, gentlemen, that conclusion would not be a 
logical one, because it might well happen that a micro-organism of that 
morbous entity had a great similarity with those already known, as well 
in its physical characteristics as in its development through the different 
stages of its culture. Bacteriological science is still in its infancy, and 
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we have sufficient examples of pathogenic microbia which bear a great 
resemblance to others that are not identical; the failure of pathogenic 
action in economy of man or beast, after the introduction of a micro-or- 
ganism, is not conclusive, since science is still ignorant of the different 
ways in which a microbion, or its offspring, may introduce itself in our or- 
ganism, so as to bring about this or that morbous state. Furthermore, 
in a certain period of its development a micro-organism may be patho- 
genous, while in other stages it may not be so. These are very impor- 
tant problems that have not been solved yet, and that we must bear in 
mind in a case like the one we have under consideration. 

Therefore, as the proceedings so skilfully carried through by Doctor 
Sternberg have been really scientific proceedings, the results, had they 
been positive, would have decidedly led to the discovery of parasi- 
tism in yellow-fever; but as those results have been negative, we must 
remain in doubt, and carry on our investigations along other lines. 
How many times a winding and narrow path leads us more easily to the 
end of our journey when the wide and straight highway is strewn with 
difficulties ! 

When we have a patient under observation, and we find that his spittle 
contains the bacillus of Koch, we can feel certain that our patient has 
tuberculosis, but if the result is a negative one, then we doubt, and care- 
fully search if by some other means we cannot arrive at the diagnosis. 

Thus, then, gentlemen, allow me, leaving on one side the highway 
travelled so skilfully by Doctor Sternberg and following a more devious 
path, to strive to reach the object that we purpose. The subject is of 
such vast importance for humanity that it well deserves that all observers 
shall contribute their mite to it, so that those who may come after us, _ 
may gather from here and there data that may lead them to the solution 
of the problem. 

I wish that we should at once fix our attention to a symptom so pecul- 
iar to black-vomit that by itself it has been enough to distinguish this 
pyrexia from many others, to such a degree that in all languages it has 
been called yellow-fever. The importance of this phenomenon that thus 
characterizes this morbous state, must therefore be of such importance 
that the discovery of its generating cause, must aid a great deal in find- 
ing out the genesis of the same disease. 

This is why I have laid so much stress on the study of this symptom, 
and the results of my investigations I have published in my ‘ Clinical 
Lessons on the #tiology and Prophylaxis of Yellow-fever.” In said 
work I have committed certainly a great error in that part that refers to 
the morphology and classification of pathogenous-organisms. This error 
is due to the limited development that, at the time of my publishing said 
work, bacteriological studies had acquired in Mexico; but, leaving aside 
this question, there are many other phases from which knowledge may 
be gained that I have wished to have seen studied by other observers. 
Among them, the one relating to the cause of yellow hue in black-vomit 
patients. 


PARASITISM IN YELLOW-FEVER. 267 


Everybody knows that the majority of authors attribute this discolora- 
tion to a biliary icteric, while I, without denying that in some cases, above 
all during convalescence, there is a true biliary icteric, still hold that the 
discoloration is due to the presence in the organism of a particular sub- 
stance that I call ‘‘ icteroidina.” 

It is very easy to be convinced that the yellow tint is not due to the 
presence of bile in the blood. For this we have but to examine the urine 
with the ordinary reagents to know that there are a great many yellow 
sick persons in whose urine reagents do not show any vestiges of bilious 
coloring matter. On the other hand, if by means of acetate of lead we 
decompose a bilious urine, however dyed it may be, we will after filtra- 
tion obtain a completely colorless liquid. On the contrary, the urine 
of a patient yellowed by the vomit, submitted to the same experiment, 
will always leave a straw-yellow liquid that will never become color- 
less, 

The coloring principle of this liquid is what I call ‘‘ icteroidine,” and 
the manner of obtaining it is very easy. First, the urine must be decom- 
posed by precipitation by acetate of lead, but taking care not to use too 
much of this salt; in the second place the precipitate must be carefully 
washed, and lastly, a current of carbonic acid must be made to pass 
through it, so as to decompose the acetate of lead which may have re- 
mained in the liquid; after filtering it again and washing the precipitate, 
it must be left to spontaneous evaporation, and thus we shall obtain a 
substance of the consistency of thick honey and of a yellow color, insolu- 
ble in alcohol, in sulphuric ether, or in chloroform, but very soluble in 
water, to which it imparts a straw-yellow tinge very much like that of 
vomit patients. 

I have the honor to present to you a specimen of this substance that I 
obtained, by means of the process indicated, from about 200 grammes of 
the urine of a patient who had reached the period of yellowish discolor- 
ation. In that specimen you can test the properties that I have stated. 

Iam not acquainted with any substance in the organism that is like 
‘ticteroidine,” and if this is matter foreign to the economy, where does it 
come from? 

This is, therefore, the great question, the clearing up of which will 
throw great light upon the pathogeny of yellow-fever, and so far as I am 
concerned I wish to announce here what I have been enabled to observe 
on this point, and which all the medical world can verify whenever they 
wish. 

In the urine of our patients there is developed, in that disease as in any 
other, a great quantity of micro-organisms; but among the others there 
is in the urine from yellow-fever one that after thorough analysis is the 
most abundant. Spherical or slightly oval-shaped, it is from a half to one 
micro in size; slightly yellowish in color, it is endowed, when in water, 
with rapid undulatory movements. If to the watery liquid in which they 
move we add alcohol in a sufficient quantity, we observe that all of them 
then conglomerate, and form large yellowish masses; in chloroform and 
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ether they congregate in the same manner, and lose their movements. 
If they are placed in a watery solution of hematoxylin they congregate 
in the same manner, and lose nearly all their movements. ‘This last phe- 
nomenon is not to be observed in any other organisms developed in the 
urine, except in those from yellow-fever patients. 

Now if from the decomposed urine these microbia are taken out, and 
deposited in a solution of a potash salt, above all, if this should be cya- 
nide of potasium, we will find the next day that many of these micro- 
organisms have grown, little by little, till they have acquired relatively 
colossal proportions, and it is a very curious sight, to see from the tiniest 
microbia, a succession not interrupted of different sizes up from small 
spheres to the most voluminous, all filled with an oily liquid of a yellow 
color slightly reddish, very much resembling the *‘ icteroidine.” 

The undulatory motion becomes less marked as they grow, and when 
the vases reach certain dimensions they break open and allow their con- 
tents to escape into the water, and the empty bags remain swimming on 
the liquid. 

I wish to call attention to certain facts that may aid in demonstrating 
that the liquid contained in these microbia is the same ‘‘ icteroidine ” 
that we have met with in the urine. In the first place, the physical 
appearance of these contents and that of ‘‘icteroidine” is entirely the 
same; in the second place, ‘‘ icteroidine” is completely soluble in water, 
and in that liquid the microbia live and move about with perfect free- 
dom; in the third place, alcohol, ether, and chloroform do not dissolve 
the ‘‘ icteroidine,” and it is in these very same liquids that the micro-or- 
ganisms lose their movements and congregate in large masses, as if it were 
in this manner that the individuals so placed on the surface, and in con- 
tact with a liquid unsuitable for their physiological changes, protect those 
in the centre from contact with the noxious fluid. 

In other liquids of the economy, and even in the matters vomited, thick 
vesicles filled with ‘‘icteroidine” are to be found, and these have been 
supposed to be, by some of my learned companions, small drops of 
grease ; but I have shown them their mistake, proving to them that these 
can be dissolved neither in alcohol nor in ether. I call attention to this 
fact because it goes to show that the micro-organism is not accidental in 
the urine, but that it becomes general in all the economy. 

If we thus explain the yellow hue in the patients of vomit, it will 
then be very easy to account for the fact that for so long a time has at- 
tracted the attention of observers, that is, that the yellow becomes more 
intense even after the death of the patient and when all vital phenomena 
have disappeared. The micro-organism, which does not die with the 
patient, continues developing at the expense of the liquids, and increases 
in proportion to the amount of ‘‘ icteroidine,” and necessarily increases 
likewise the intensity of color. 

If this premise is admitted, I then argue in the following manner: In 
black-vomit the yellow coloring of the patients is so marked a phenom- 
enon, and gives such a characteristic to the disease, that in every language 
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it has been called yellow-fever. Now this hue is due to the product of 
the micro-organism, then this micro-organism has much to do with the 
pathogeny of yellow-fever. 

The demonstration of the presence of this germ in the thickness itself 
of the tissues has been up to now impossible, and the reason of it can be 
easily understood. Its dimensions are so small that except by means of 
the yellow color it would be impossible to distinguish it among the 
constituent elements of the organs. Now, as its affinities with coloring 
substances are so weak, I have been unable, so far, to do with it what is 
daily accomplished with the bacillus of tuberculosis. In its growing 
period, to form the ‘‘ icteroidine,” its dimensions are much larger, but in 
that stage it has so great a resemblance to small drops of grease that, 
perhaps on this account, all authors speak of the greasy degeneration of 
the organs in yellow-fever. 

Surrounded by so many difficulties we find, however, in this micro- 
bion a property that is going to aid in demonstrating its presence in the 
blood of the diseased, at least in the blood of the hepatic system. I have 
before made known the properties that this micro-organism has, of form- 
ing large conglomerations when it is placed in contact with alcohol or 
other liquids. If this phenomenon is observed with a microscope, we 
notice that one or several blocks are formed, but that hardly any 
microbia remain isolated. Furthermore, in the various manipulations 
for preserving, hardening, coloring, drying, etc., the cuts of the micro- 
scopical preparations, alcohol is an important factor. Hence in eminent- 
ly vascular organs, as the liver, and in those in which the blood contains 
the above mentioned microbia, such conglomerations must be formed, 
and these scattered in different points of the conduit of the vases, are 
found in some of the cuts, and then they become very perceptible under 
microscopical examination. 

This is just what takes place, as is proved by the preparations of 
which I have spoken before in my ‘‘ Lessons of AZtiology and Prophy- 
laxia of Yellow-fever,” which have been prepared at different times, from 
different patients, and by different parties, the result always being the 
same. These conglomerations are always shut up in hepatic vases, and 
they are sometimes so robust that they have been seen by the naked eye, 
as yellow spots contrasting with the red color of the cuts that have been 
dyed with pyrocarmine. The small affinity that these organisms have 
with coloring matter is such that, forming so large masses, their yellow 
color contrasts with the hue given to the rest of the preparation, and on 
account of this property it well deserves as a distinctive the Latin adjec- 
tive Juteus, lutea, luteum. In ocular No. 2 and Zeiss objective D. or E., 
we see that these large blocks fill all the calibre, or a part of it, in the hep- 
atic vases, that its aspect is granulous and its color yellow, more or 
less clean according to the coloring principle that has been used to dye 
the block. Using stronger amplifications (ocular No. 5 and objective % 
of homogeneous immersion), and looking out on the limits of the block for 
those points in which the conglomeration is not so thick, we can make 
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out that it is formed by the reunion of an immense amount of exceedingly 
small granulations of a spherical or slightly oval shape entirely alike, 
those micro-organisms that growing and developing themselves form 
spherical sacks filled of ‘‘ icteroidine;” and in order that this conviction 
may grow stronger, one can see in some of the preparations the large sac 
empty and mixing with the small microbia on the block. 

Thus, then, in the hepatic vases are found the large conglomerations 
which we have seen forming in the residuum of the urine by the action of 
alcohol; one can see that they are formed by organisms of the same di- 
mensions and same form, that they maintain in mass the yellowish color 
that predominates in yellow-fever, and finally the empty sacs can be 
seen to be no other things than the hydropic microbia that have allow- 
ed their ‘* icteroidine” to escape. 

All this can be observed in the preparations which I have the honor of 
presenting to you, and can be easily studied in the urine of black-vomit 
patients. Ido not wish to give up this matter without indicating in a 
most decisive manner, that it is not to be expected that one find a con- 
glomeration of these in every cut that is made in the hepatic parenchyma. 
On the contrary, the cuts where nothing is to be found, are much more 
numerous than those where the microbes can be seen. The reason of this 
is very simple if we bear in mind what I have stated previously. By the 
action of alcohol and many other agents, all the microbia disseminated in 
water, or any other liquid in which those small beings can live, are congre- 
gated in one or several groups and when once the blocks have been formed 
they float on the liquid and separate at quite a distance the one from the 
other. For this reason it may happen that many of the cuts of the liver 
may fall between any two blocks and therefore the vases may be found 
empty ; but when the cut falls on one or several of the conglomerations, 
then they can be observed, as those which I present you in my prepara- 
tion. 

If any doubt remains in your mind about the nature of these conglom- 
erations, I can assure you on my word of honor that, a short time after 
those preparations had been made, I found it very easy on dismounting 
one of them and placing it in water to see thousands of these micro-or- 
ganisms separate, endowed with the same movements as those I found 
in the residuum of urine. Furthermore, having devoted myself for many 
years to the study of certain hepatic scirrhi I have been enabled to 
study a great number of preparations of the liver and only in yellow- 
fever have I found the above mentioned blocks. 

In 1886 I sent to Veracruz, at my own expense, Doctor Matienzo, pre- 
parer of our bacteriological observatory located in our school of medicine, 
and that is well supplied with all necessaries. This party, who had be- 
come familiar with the preparation of the most rigorous antiseptics, was 
commissioned to prepare culture of blood, urine, matter vomited, and 
even fragments of liver and other parenchymas of the typhus icterotdes 
patients. All this was performed in strict accordance with the rules 
prescribed in bacteriology. 
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The result of this study, with but few exceptions, was the obtaining in 
almost all the cultures the same micro-organisms and hepatic cuts, the 
same conglomerations that I had already found. 

I wish to mention some of the results that we obtained on studying 
those cultures, as I think they are of interest. 

1. Having boiled a culture made in broth and repeating the ebullition 
for five times as is performed for successive sterilizations, and inoculating 
with this product another sterilized broth, the result was still a positive 
one, showing thus that the resistance to heat of these micro-organisms is 
very remarkable. 

2. In some of the successive cultures that were made, we could observe 
that this microbion perhaps presents one of those facts of polymorphism 
studied by Cohn and Zopf. The small spherical organisms gave place 
to filaments exceedingly long, that formed large entanglements and that 
afterwards divided and produced a species of bacillus of more or less 
length ; afterwards these filaments went on segmenting in all their length 
to form again very small spheres. I have the pleasure of presenting to 
you a preparation of them in the same object-glass in which they are,— 
Ist, the primitive spheres ; 2d, the large filaments in which their segmen- 
tation can be traced; and 3d, the very, very small spheres like those 
that we have at the starting-point. This observation seems to me of im- 
portance for two reasons: first, because it can explain why some ob- 
servers have believed that the germs of yellow-fever have a bacilliary form ; 
and secondly, because, perhaps, the pathogenic power of this germ may 
be related with some of the described forms. 

3. The third observation made with our cultures is one of the most in- 
teresting, because it can explain to us the formation of the black-vomit, 
which is another of the characteristic phenomena of tyfus zcterotdes. If 
we take a culture made in broth, and consequently containing ‘ icteroi- 
dine,” and to it we add a small quantity of bile, another of pepsine, and 
some drops of hydrochloric acid, we will observe that some flakes are 
formed, which at the beginning are of a coffee color and afterwards go on 
darkening in a perceptible manner. If we afterwards repeat the ex- 
periment with some simple broth, nothing analogous can be observed. 
Can we not see in this experiment the explanation of the black-vomit 
effected by the chemical reaction produced by the gastric juice and the 
bile on the microbia and the ‘‘ icteroidine? ”’. 

Some words more about certain anatomic pathologic lesions. I place 
at your disposal several liver and kidney preparations in which can be 
seen deep alterations of the epithelio-cellular system. In the prepara- 
tions made with the kidney it may be seen that many of the urinary tubes 
have entirely lost their epithelium and only the nuclei remain dissemi- 
nated here and there. In those preparations made with the hepatic par- 
enchyma we observe the same process; the small cellules of the organs 
have lost their protoplasm and only disseminated nuclei remain. This de- 
struction of the renal epithelium and of the hepatic cellules sufficiently 
explain the insufficiency of the kidney and liver that is to be observed in 
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this disease, from whence comes the uremia and the other phenomena 
of general poisoning that is observed in this pyrexia. 

Now, when these preparations are examined in the fresh state and un- 
der a layer of watery liquid, we can become convinced that the micro- 
organisms invade an hepatic or renal territory like a plague of locusts 
does a cultivated field: they take possession of the cellules, and do not 
abandon them till they have finished with its protoplasm leaving only 
the nuclei. It is a very curious phenomenon that may be observed by 
any one who will place himself in the conditions that I have referred to. 

Allow me, gentlemen, to make in few words a recapitulation. A 
micro-organism seen in the urine of the diseased mixed with many others, 
we find conglomerated in the hepatic-vases. That gives us the where- 
fore of the, yellow color in the diseased; that explains to us the forma- 
tion of black-vomit, and that accounts for the anatomic pathologic al- 
terations of the liver and kidneys, thus explaining the grave phenomena 
of pyrexia, and deserves from observers that they should fix some of their 
attention to it, and not look upon it with contempt, for the sole reason 
that it bears a certain resemblance to the microbia that are already 
known. 
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PROTECTIVE INOCULATIONS IN INFECTIOUS DISEASES. 


By GEO. M. STERNBERG, M. D., 
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No subject connected with the prevention of infectious diseases is of 
more importance, from a practical point of view, than that which was 
assigned to this committee at the Memphis meeting (1887) of the Amer- 
ican Public Health Association ; and the delay in submitting a report has 
not been due to a failure on the part of the committee to recognize the 
importance of the task assigned to it, but partly to the pressure of other 
engagements and the magnitude of the subject, and partly to the fact that 
experimental evidence relating to the subject has been constantly accu- 
mulating during the past five years, and the fundamental question con- 
cerning the explanation of acquired immunity has not been answered in 
a satisfactory manner until very recently. 

Before proceeding to give an account of the results of protective inocu- 
lations in the various infectious diseases in which these have been prac- 
tised, we must consider at some length this question of the rationale of 
acquired humanity. 

It has long been known that, in a considerable number of infectious 
diseases, a single attack, however mild, affords protection against subse- 
quent attacks of the same disease; that in some cases this protection 
appears to be permanent, lasting during the life of the individual; that 
in others it is more or less temporary, as shown by the occurrence of a 
subsequent attack. 

The protection afforded by a single attack not only differs in different 
diseases, but in the same disease varies greatly in different individuals. 
Thus certain individuals have been known to suffer several attacks of 
small-pox or of scarlet-fever, although, as a rule, a single attack is pro- 
tective. Exceptional susceptibility or insusceptibility may be not only 
an individual but a family characteristic, or it may belong to a particular 
race. A remarkable example of race immunity is that of Algerian sheep 
against anthrax, a disease which is very fatal to other sheep. Individual 
susceptibility also depends to a considerable extent upon the age of the 
individual. Young animals are more susceptible to infection than older 
ones. This is illustrated in the so called ‘‘ children’s diseases” of man, 
and in the diminished susceptibility to tubercular consumption after forty 
years of age. It is also well established by experiments upon the lower 
animals, the young being susceptible to infection by ‘* attenuated cul- 
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tures ” of pathogenic bacteria, which older animals of the same species 
are able to resist. 

In those diseases in which second attacks are not infrequent, as, for 
example, in pneumonia, in influenza, or in Asiatic cholera, it is difficult 
to judge from clinical experience whether a first attack exerts any pro- 
tective influence. But from experiments upon the lower animals we are 
led to believe that a certain degree of immunity, lasting for a longer or 
shorter time, is afforded by an attack of pneumonia or of cholera, and 
probably of all infectious diseases due to bacterial parasites. In the 
malarial fevers, which are due to a parasite of a different class, one 
attack affords no protection, but rather predisposes to a subsequent 
attack. 

The experimental evidence relating to protective inoculations in infec- 
tious diseases dates from the discovery by Jenner (1768) of the protec- 
tion afforded against small-pox by vaccination with lymph taken from 
the vesicles of cow-pox. 

In the present report we shall omit any further reference to vaccina- 
tion, hoping that some other member of the committee may hereafter 
give such a detailed account of this particular application of protective 
inoculations as the practical importance of the subject demands. 

To Pasteur must be accorded the credit of having first shown by the 
experimental method that animals may be made immune against other 
infectious diseases than the one mentioned by inoculations with an 
‘Cattenuated virus.” Commencing with his experiments upon chicken 
cholera, in 1880, we shall briefly trace the development of our knowl- 
edge up to the present date. 

Having demonstrated that the disease of fowls known as chicken chol- 
era is due to a specific microérganism, which he was able to cultivate in 
artificial media, Pasteur discovered that his cultures became ‘*‘ attenuated” 
as to their pathogenic power, when they had been kept for some time in 
the laboratory, and that fowls inoculated with these attenuated cultures 
suffered a comparatively mild and non-fatal attack of the disease, and 
were subsequently immune against the pathogenic action of the most 
virulent cultures, or against contracting the disease by contact with other 
fowls suffering from it. 

Pasteur at once comprehended the importance of this discovery, and 
inferred that what was true of one infectious germ disease was likely to 
be true of others. Subsequent researches, by this savant and by other 
bacteriologists, have justified this anticipation; and the experimental — 
demonstration has been made in a considerable number of similar dis- 
eases. ) 

Pasteur first obtained an attenuated virus for his protective inoculations 
against chicken cholera by keeping his cultures for a considerable time 
freely exposed to the air, and ascribed the attenuation to the action of 
atmospheric oxygen. He found that when cultures were made from the 
blood of fowls which died from a chronic form of the disease, they pos- 
sessed an exceptional virulence, which was not lost when the cultures 
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were renewed at short intervals, but that by keeping these cultures for 
two months the virulence was greatly diminished, and fowls usually 
recovered when inoculated with such cultures. When kept still longer, 
his cultures finally lost all pathogenic power. In subsequent experi- 
ments with the bacillus of anthrax, Pasteur found that the spores of this 
bacillus retain their virulence for years, and that it was necessary to 
exclude them from cultures which were to serve for protective inocula- 
tions. When cultivated at a temperature of 42° to 43° C., this bacillus 
does not form spores; and Pasteur ascertained that cultures kept at this 
temperature for eight days no longer killed susceptible animals, and 
could be used in his protective inoculations. 

Other methods of attenuating the virulence of pathogenic bacteria have 
since been discovered. Thus, Toussaint has shown that exposure for a 
short time to a temperature a little below that which destroys the vitality 
of the pathogenic micro-organism, modifies the virulence of a culture so 
that it may serve for protective inoculations. In the case of bacillus 
anthracis, Chauveau has shown that a temperature of 50° C., maintained 
for eighteen minutes, answers the purpose. 

Attenuation of virulence may also be effected by exposure to certain 
antiseptic agents. This was first ascertained by the writer in experi- 
ments made in 1881, the object of which was to determine the compara- 
tive value of various disinfecting agents. Incidentally the fact was 
brought out that agents which do not completely destroy the vitality of 
a pathogenic microérganism may cause an attenuation of its pathogenic 
virulence. In the experiments referred to, the blood of a rabbit recently 
dead from a form of septicemia induced by the subcutaneous injection of 
my own saliva, and due to the presence of a micrococcus (micrococcus 
pneumoniz crouposez), was subjected to the action of various chemical 
agents, and subsequently injected into a rabbit to test the destruction of 
virulence. Inthe published report of these experiments the following 
statement 4s made: 

‘‘ The most important source of error, however, and one which should 
be kept in view in future experiments, is the fact that a protective influ- 
ence has been shown to result from the injection of virus, the virulence 
of which has been modified, without being entirely destroyed, by the 
agent used as a disinfectant.” 

‘* Sodium hyposulphite and alcohol were the chemical reagents which 
produced the result noted in these experiments; but it seems probable 
that a variety of antiseptic substances will be found to be equally effec- 
tive when used in proper proportion. Subsequent experiments have 

shown that neither of these agents is capable of destroying the vitality of 
the septic micrococcus.in the proportion used (one per cent. of sodium 
hyposulphite, or one part of ninety-five per cent. alcohol to three parts 
of virus), and that both have a restraining influence upon the develop- 
ment of this organism in culture fluids.” 

Similar results have since been reported by European bacteriologists. 
Thus, Chamberlain and Roux (1883) ascertained that the anthrax bacil- 
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lus could be attenuated by adding to cultures certain antiseptic agents— 
carbolic acid, 1 to 800; bichromate of potash, 1 to 100. 

Another method of attenuating the virus of a pathogenic micro-organ- 
ism is that recently (1892) discovered by Brieger, Kitasato, and Wasser- 
mann. This consists in the cultivation of pathogenic bacteria in a 
bouillon made from the thymus gland of a calf. It was found that the 
tetanus bacillus cultivated in this bouillon did not form spores, and had 
comparatively little virulence. Mice or rabbits inoculated with it in 
small doses—o.oo1 to 0.2 cubic centimetre for a mouse—proved to be 
subsequently immune. And the blood serum of an immune rabbit 
injected into the peritoneal cavity of a mouse—o.1 to 0.5 cubic centi- 
metre—was found to give it immunity from the pathogenic action of a 
virulent culture of the tetanus bacillus. Similar results were obtained 
with several other pathogenic bacteria cultivated in the thymus bouillon 
—spirillum of cholera, bacillus of diphtheria, typhoid bacillus. 

It has also been shown by the Japanese investigators, Ogata and 
Jashuara, that the anthrax bacillus, when cultivated in the blood of an 
immune animal (rat, dog, or frog), becomes attenuated as to its patho- 
genic power, and that such cultures, injected into a susceptible animal, 
give rise to a mild attack, followed by immunity. Moreover, the injec- 
tion of a small amount—one drop—from a frog or a dog into a mouse, 
made before or after inoculating it with a virulent culture of the anthrax 
bacillus, was found to protect the animal from a fatal attack, and, after 
its recovery from the mild attack resulting from the injection, it proved 
to be immune. The protective influence was exercised when the blood 
was injected as long as seventy-two hours before the inoculation, or five 
hours after, and it was not lost when the blood was kept for weeks ina 
cool place. But subjecting it to a temperature of 45° C., for an hour, 
completely destroyed its power to protect inoculated mice from a fatal 
attack of anthrax. 

Attenuation of virulence may also be effected by cultivating the anthrax 
bacillus in the body of a non-susceptible animal, like the frog (Lubarsch, 
Petruschky) ; or in the blood of the rat (Behring) ; by exposure to sun- 
light (Arloing) ; and by compressed air (Chauveau). 

It is a matter of common laboratory experience that many pathogenic 
bacteria become more or less attenuated when cultivated for a consider- 
able time in artificial media, even when the cultures are renewed at 
short intervals. This is true of the micrococcus of pneumonia, of strep- 
tococcus pyogenes, of the bacillus of diphtheria, of the spirillum of chol- 
era, and, to some extent, of the tubercle bacillus. Indeed, as a general 
rule, pathogenic bacteria exhibit greater virulence when cultivated in 
favorable media and when recently obtained from the body of a suscep- 
tible animal; and, on the other hand, pathogenic virulence is diminished 
by cultivation under unfavorable conditions. Probably similar circum- 
stances produce those differences in the type of epidemic diseases, as to 
malignancy or comparative mildness, which have been frequently noted ; 
external conditions unfavorable to the development of the specific infec- 
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tious agent causing an attenuation of virulence, and the reverse. As 
pathogenic virulence depends, to a considerable extent at least, upon the 
formation of toxic substances during the active development of the patho- 
genic microérganism, we infer that diminished virulence is due to a 
diminished production of these toxic substances. 

An important step was made in the progress of our knowledge in this 
field of research, when it was shown that animals may be made immune 
against certain infectious diseases by inoculating them with filtered cul- 
tures, containing the toxic substances just referred to, but free from the 
living bacteria to which they owe their origin. The first satisfactory 
experimental evidence of this important fact was obtained by Salmon and 
Smith in 1886. These bacteriologists succeeded in producing an immu- 
nity in pigeons against the pathogenic effects of the bacillus of hog chol- 
era, which is very fatal to these birds, by inoculating them with steril- 
ized cultures of the bacillus mentioned. Similar results were reported 
by Roux, in 1888, from the injection into susceptible animals of steril- 
ized cultures of the anthrax bacillus, and also of the bacillus of symto- 
matic anthrax. More recently (1890) Behring and Kitasato have shown 
that animals may be made immune against the pathogenic action of the 
bacillus of tetanus or the bacillus of diphtheria by the injection of filtered, 
germ-free cultures of these bacilli. Similar results have been obtained 
by G. and F. Klemperer (1891), in experiments upon rabbits, with 
filtered cultures of the micrococcus of croupous pneumonia. 

In Pasteur’s protective inoculations against hydrophobia it is probable 
that the immunity which is developed after infection by the bite of a 
rabid animal, is due to the toxine (toxalbumin?) of this disease present 
in the emulsion of spinal cord which is used in these inoculations. 

There is also some evidence to show that a certain degree of immunity 
against tuberculosis may be produced in guinea-pigs by injections of the 
toxic substances developed during the growth of the tubercle bacillus— 
Koch’s tuberculin. 

Evidently the facts stated have an important bearing upon the ratio- 
nale of acquired immunity, and they appear to support the explanation 
offered by the writer in a paper published in The American Fournal 
of the Medical Sciences in 1881, namely, that immunity depends upon 
an acquired tolerance to the toxic products of pathogenic bacteria. In 
the paper referred to I say,— 

‘* The view that Iam endeavoring to elucidate is, that during a non- 
fatal attack of one of the specific diseases, the cellular elements impli- 
cated, which do not succumb to the destructive influence of the poison, 
acquire a tolerance to this poison which is transmissible to their progeny, 
and which is the reason of the exemption which the individual enjoys 
from future attacks of the same disease.” 

In my‘chapter on ‘‘ Bacteria in Infectious Diseases,” in ‘* Bacteria,” 
published in the spring of 1884, but placed in the hands of the publish- 
ers in 1883, I say,— 

‘It may be that the true explanation of the immunity afforded by a 


> 


248 INOCULATIONS IN INFECTIOUS DISEASES. 


mild attack of an infectious germ disease is to be found in an acquired 
tolerance to the action of a chemical poison produced by the micro-orga- 
nism, and consequent ability to bring the resources of nature to bear to 
restrict invasion by the parasite.” In the same chapter the resources of 
nature supposed to be brought to bear in restricting invasion by the para- 
site, are referred to as follows: 

‘© Tf we add a small quantity of culture-fluid containing the bacteria of 
putrefaction to the blood of an animal withdrawn from the circulation 
into a proper receptacle and maintained in a culture-oven at blood-heat, 
we will find that these bacteria multiply abundantly, and evidence of 
putrefactive decomposition will soon be perceived. But if we inject a 
like quantity of the culture-fluid, with its contained bacteria, into the cir- 
culation of a living animal, not only does no increase and no putrefactive 
change occur, but the bacteria introduced quickly disappear, and at the 
end of an hour or two the most careful microscopical examination will 
not reveal the presence of a single bacterium. This difference we 
ascribe to the vital properties of the fluid as contained in the vessels of a 
living animal, and it seems probable that the little masses of protoplasm 
known as white blood corpuscles are the essential histological elements 
of the blood, so far as any manifestation of vitality is concerned. Zhe 
writer has elsewhere (1881) suggested that the disappearance of the 
bacteria from the circulation, tn the experiment referred to, may be 
effected by the white corpuscles, which, it is well-known, pick up, 
after the manner of amcebe, any particles, organic or inorganic, which 
come in their way. And it requires no great stretch of credulity to 
believe that they may, like an ameba, digest and assimilate the pro- 
toplasm of the captured bacterium, thus putting an end to the posst- 
bility of tts doing any harm.” 

‘¢In the case of a pathogenic organism we may imagine that, when 
captured in this way, it may share a like fate if the captor is not para- 
lyzed by some potent poison evolved by it, or overwhelmed by its supe- 
rior vigor and rapid multiplication. In the latter event the active career 
of our conservative white corpuscle would be quickly terminated and its 
protoplasm would serve as food for the enemy. It is evident that in a 
contest of this kind the balance of power would depend upon circum- 
stances relating to the zzherzted vital characteristics of the invading 
parasite and of the invaded leucocyte.” 

This explanation is now very commonly spoken of as the ‘‘ Metchni- 
koff theory,” although, as a matter of fact, it was clearly stated by the 
writer several years (1851) before Metchnikoff’s first paper (1884) was 
published. Metchnikoff has, however, been the principal defender of 
this explanation of acquired immunity, and has advanced considerable 
experimental evidence in its favor. We cannot, at present, attempt to 
review the evidence for and against this theory, but may say, in brief, 
that in view of experimental evidence, shortly to be referred to, we are 
not prepared to accept it as a sufficient explanation of acquired immu- 
nity. We believe, however, that ‘‘ phagycytosis” constitutes one of the 
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factors upon which immunity depends and plays an important part in 
enabling immune animals to resist invasion by pathogenic bacteria. 

But recent researches indicate that the principal factor in the pro- 
duction of acquired immunity is the presence in the blood of the immune 
animal of some substance capable of neutralizing the toxic products of 
the particular pathogenic micro-organism, against which immunity 
exists. Or, in certain cases, in the germicidal action of some substance 
present in the blood and tissue juices of the immune animal. 

These ‘‘defensive proteids” in the bodies of immune animals are 
called alextzes by Buchner and phylaxines by Hankin. 

In the nomenclature proposed by Hankin, a defensive proteid pro- 
duced in the body of an animal which has an acquired immunity for a 
given infectious disease, and which acts by destroying the pathogenic 
bacteria to which the disease is due, is called a mycophylaxin; and a 
defensive proteid produced in the body of an animal which has an 
acquired immunity, which acts by neutralizing the toxic products of the 
pathogenic bacteria to which the disease is due, is called a toxophy- 
laxtn. 

Our knowledge of these defensive proteids has been acquired during 
the past two or three years, and dates from the discovery by Nuttall 
(1888) that the recently drawn blood of certain animals possesses decided 
germicidal properties. Buchner has shown that this property belongs 
to the blood serum and not to its cellular elements. This germicidal 
power varies greatly for different species of bacteria, being more pro- 
nounced in the case of some pathogenic bacteria than for others, and absent 
in the case of some of the common saprophytes tested. The germicidal 
power of fresh blood serum is destroyed by a comparatively low tem- 
perature, and by keeping the serum for a considerable time, but it is not 
neutralized by freezing. Behring has shown that the blood of different 
animals varies considerably as to its germicidal power. Thus the blood 
of the rat and the frog is especially fatal to the anthrax bacillus, and the 
natural immunity of these animals against anthrax is probably explained 
by this fact. The substance to which this germicidal action is due 
appears to be destroyed in exercising its destructive action, for a given 
quantity of serum will only destroy a limited number of bacteria, and 
when these are present in excess they develop abundantly in the blood 
serum, which, in the absence of the defensive proteid, constitutes an 
excellent culture medium. . 

Hankin (1891) has isolated from the spleen and blood serum of rats a 
globulin, possessing germicidal properties, to which he ascribes the 
power of rats’ blood to destroy anthrax bacilli. This globulin is insolu- 
ble in water or in alcohol and does not dialyze. In this connection we 
may state that other animal fluids have been shown to possess some ger- 
micidal power. This has been shown to be true of aqueous humor, of 
lymph from the dorsal lymph sac of the frog, of the fluid of ascities, and 
even of milk and of urine. 

Reference has already been made to the experiments of Ogata and 
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Jashuara, which show that the anthrax bacillus becomes attenuated as to 
its pathogenic virulence when cultivated in the blood of an immune ani- 
mal, such as the frog or the rat, and the similar results more recently 
obtained by Brieger, Kitasato, and Wassermann, in cultivating patho- 
genic bacteria in a thymus bouillon. Now this attenuation appears to 
be due to a destruction of the toxic products of the pathogenic bacteria 
by antitoxines present in the culture liquids. That such destruction 
may occur, in certain cases, at least, is proved by recent experiments 
made in Germany and Italy. 

Behring and Kitasato, in their experiments upon tetanus and diphthe- 
ria, have shown that the blood of an immune animal, when added to a 
virulent culture of one or the other of these bacilli, neutralizes the patho- 
genic power of such cultures, as shown by inoculation into susceptible 
animals. And also that cultures from which the bacilli have been 
removed by filtration and which kill susceptible animals in very small 
amounts, have their toxic potency destroyed by adding to them the 
blood of an immune animal, which is thus directly proved to contain an 
antitoxine, which comparative experiments show not to be present in the 
blood of non-immune animals. In the experiments of Behring and 
Kitasato referred to, it was found that five cubic centimetres of serum 
from the blood of an immune rabbit mixed with one cubic centimetre of 
a virulent filtrate of the tetanus bacillus and allowed to stand for twenty- 
four hours completely neutralized its toxic power, as shown by inocula- 
tions in mice; 0.2 cubic centimetre of this mixture injected into a mouse 
was without effect, while 0.ooo1 cubic centimetre of the filtrate, without 
such admixture, was infallibly fatal to mice. The mice inoculated with 
this mixture remained immune for forty or fifty days, after which they 
gradually lost their immunity. The blood or serum from an immune 
rabbit, when preserved in a dark, cool place, retained its power of neu- 
tralizing the tetanus toxalbumin for about a week, after which time it 
gradually lost this power. Behring and Kitasato have also shown that 
the serum of a diphtheria-immune rabbit destroys the potent toxalbumin 
in diphtheria cultures. It does not, however, possess any germicidal 
power against the diphtheria bacillus. 

The Italian investigators, Tizzoni and Cattani, have obtained similar 
results and have isolated from the blood of immune animals an albumi- 
nous substance, which they believe to be the tetanus antitoxine, and 
which has been successfully used in the treatment of a number of cases 
of tetanus in man. 

G. and F. Klemperer have recently (1891) published an important 
memoir, in which they give an account of their researches, relating to 
the question of immunity, etc., in animals subject to the form of septice- 
mia produced by the micrococcus pneumoniz croupose. They were 
able to produce immunity in susceptible animals by introducing into 
their bodies filtered cultures of this micrococcus, and proved by experi- 
ment that this immunity had a duration of at least six months. They 
arrive at the conclusion that the immunity induced by injecting filtered 
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cultures is not directly due to the toxic substances present in these cul- 
tures, but that they cause the production in the tissues of an antitoxine, 
which has the power of neutralizing their pathogenic action. The toxic 
substance present in cultures of the ‘‘ diplococcus of pneumonia” they 
call Axeumotoxine ; the substance produced in the body of an artificially 
immune animal, by which this pneumotoxine is destroyed if subsequently 
introduced, they call axtz-pneumotoxine. 

In the experiments heretofore referred to, the destruction of the viru- 
lence of cultures by adding to them the blood of an immune animal 
has been shown to be due to the presence of an antitoxine. But we have 
also experimental evidence that immunity may depend upon the destruc- 
tion of the pathogenic micro-organism in the blood of an immune ani- 
mal. In guinea-pigs which have an acquired immunity against vibrio 
Metchnikovi the blood serum has been proved to possess decided ger- 
micidal power for this ‘* vibro,” while it multiplies readily in the blood 
serum of non-immune guinea-pigs (Behring and Nissen). 

The writer has recently (May, 1892) obtained experimental evidence 
that the blood of vaccinated, and consequently immune, calves contains 
something which neutralizes the specific virulence of vaccine virus, both 
bovine and humanized. Four drops of blood serum from a calf, which 
had been vaccinated two weeks previously, mixed with one drop of 
liquid lymph recently collected in a capillary tube, after contact for one 
hour, was used to vaccinate a calf; the same animal was also vaccinated 
with lymph, preserved on three quills, which was mixed with four 
drops of serum from the immune calf and left for one hour. The result 
of these vaccinations was entirely negative, while vaccinations upon the 
same calf, made with virus from the same source, and mixed with the 
same amount of blood serum from a non-immune calf, gave a completely 
successful and typical result. 3 

The importance of the experimental evidence above referred to, in 
explaining the phenomena of natural and acquired immunity, is apparent. 
The facts stated also suggest a rational explanation of recovery from an 
attack of an acute infectious disease. But the idea, that during such an 
attack an antidote to the disease poison is developed in the tissues, is yet 
. so novel, and the experimental evidence in support of this view is of such 
recent date, that it would be premature to accept this explanation as 
applying to immunity in general. It seems difficult to believe that an 
individual who has passed through attacks of measles, mumps, whoop- 
ing-cough, scarlet-fever, small-pox, etc., has in his blood or tissues a 
store of the antitoxine of each of these diseases, formed during the attack 
and retained during the remainder of his life, or continuously produced 
so long as the immunity lasts. Moreover, in those diseases to which the 
experimental evidence above recorded relates—diphtheria, tetanus, pneu- 
monia—as they occur in man, no lasting immunity has been shown to 
result from a single attack, and in this regard they do not come into the 
same class with the eruptive fevers and other diseases, in which a single 
attack usually protects during the life-time of the individual. 


282 INOCULATIONS IN INFECTIOUS DISEASES. 


Still, notwithstanding the considerable number of diseases in which 
we have as yet no experimental evidence as to the presence of a specific 
antitoxine in the blood and tissues of immune individuals, it must be 
admitted, that so far as the experimental evidence goes, it is in support of 
the view that acquired immunity depends chiefly upon the presence of 
defensive proteids in the bodies of immune animals. And, if this is true, 
the suggestion at once presents itself that we may be able to confer 
immunity upon susceptible individuals by introducing into their bodies 
the antitoxine of a specific disease obtained from the blood of other in- 
dividuals who have an acquired immunity against this disease. That 
this is possible in the case of certain infectious diseases of the lower 
animals has already been proved, and the experimental evidence has been 
referred to. 

Whether preventive medicine will be able to apply similar methods 
‘for the purpose of establishing immunity against the specific infectious 
diseases of man, can only be determined by carefully conducted experi- 
ments. 

In the case of small-pox, the method of Jenner has been so satisfactory 
in its results, and is so simple in its application, that we would scarcely 
expect to substitute for it a method depending upon the direct intro- 
duction of an antitoxine, obtained, for example, from the blood of 
immune calves, even if experiment should show the possibility of estab- 
lishing immunity in this way. 

But in yellow-fever and scarlet-fever such a method might possibly be 
practicable and useful, if there were any way of obtaining an antitoxine 
from the blood of persons who have suffered an attack of the disease, in 
sufficient quantity to serve the purpose. Already experiments have 
been made in the therapeutic use of antitoxines in tetanus, and in pneu- 
monia, with a very promising degree of success, and from our present 
point of view the practical application of the recent discoveries relating 
to defensive proteids seems to be in this direction rather than in prophy- 
laxis. 

In Pasteur’s protective inoculations against hydrophobia, in persons 
bitten by rabid animals, it seems probable that an antitoxine is introduced 
with the emulsion of a spinal cord used in these inoculations, and that 
the protection afforded depends upon this fact. Or, possibly, upon the 
development of an antitoxine in the body of the inoculated individual, as 
a result of the introduction of a considerable quantity of a specific tox- 
albumin, produced by the hypothetical hydrophobia germ in the 
nervous tissues of the infected rabbit from which the spinal cord was 
taken. 

Whatever may be the rational of the immunity resulting from such 
inoculations, the fact that they have a considerable prophylactic value 
appears to be well established. 

This is shown by the following statistical tables:? one showing the 
results of inoculations made at the Pasteur Institute in Paris during five 


? From the Annals of the Pasteur Institute, vol. v, pp. 345, 346. 
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years, 1886 to 1890; the other, a classified statement showing the results 
in a single year, 1890: 





Year. No. Treated. Died. Mortality. 
1886 : , : 2,671 25 0.94 
1887 : : é 1,770 13 0.73 
1888 i : : ; 1,622 9 0.55 
1889 : ; 1,830 6 0.33 
1890 ; , : 1,540 5 0.32 
Total, 9,433 58 0.61 


In the following table, A includes all persons treated who had been 
bitten by an animal proved to be rabid; &, persons bitten by animals 
examined by veterinary surgeons, and pronounced rabid; C, persons 
bitten by animals suspected of being rabid. The figures relate to the 
year 1890: 


No. Treated. Died. Mortality. 
A : : : : 416 fo) ct 
B ; - : : gog 4 0.44 
Oe : : : 215 I 0.46 


There has been much scepticism with reference to the value of 
Pasteur’s hydrophobia inoculations, notwithstanding the favorable sta- 
tistics published by the Pasteur Institute in Paris, and by similar 
institutions in other parts of the world. This has, however, to a consider- 
able extent, given way before the experimental evidence. With reference 
to this we cannot do better than to quote from a recent report by Dujardin- 
Beaumetz. In this report the following statistical table is given, relating 
to the number of rabid animals as compared with the number of deaths 
from hydrophobia in the Department of the Seine, during a period of 
ten years, 1881 to 1891. 


Year. Cases of Hydro- No. of Rabid 


phobia in Man. Animals. 
Tootee a : Peo ay 21 615 
1882 9 276 
1883 4 182 
1884 is 301 
1885 22 518 
1886 3 604 
1887 9 644. 
1888 19 863 
1889 6 367 
1890 : : ; : ‘ I 203 
1891 : : : 4 400 


In commenting upon these statistics, Dujardin-Beaumetz calls attention 
to the fact that the figures show three periods of ascension (1881, 1885, and 
1888), in the number of rabid animals, attended with a corresponding 
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increase in the number of deaths from rabies in 1881 and 188s, but not 
in the years of 1886 and 1887, during which the relative number of 
deaths was considerably less. This is ascribed to the protective inocu- 
lations which were commenced in 1886. 

If we compare the statistics for five years prior to 1886 (1881 to 1885 
inclusive), with the five years following (1886 to 1890 inclusive), we 
find that during the first period there were 57 deaths from hydrophobia 
in the Department of the Seine and the number of rabid animals reported 
was 1,882, while during the second period the total number of deaths 
was 38 and the number of rabid animals was 2,681. That is, during 
the first period the ratio was one death to 33 rabid animals, and during 
the second, one death to 7o rabid animals. 

According to Dujardin-Beaumetz, the total number of individuals 
living in the Department of the Seine treated at the Pasteur Institute 
from January 1, 1887, to December 31, 1891, was 1,224. Of these, 12 
died, notwithstanding the treatment, giving a morality of 0.89 per cent. 

During the same period, according to the above table, there were 39 
deaths from hydrophobia among the residents of the Department of the 
Seine. We infer therefore that (39-12) 27 persons died during this 
period who had not submitted themselves to the Pasteur treatment. ‘The 
mortality among those not treated, as compared with the number bitten, 
is stated to have been 15.9 per cent. in 1887 and 13.33 per cent. in 1888. 

We have for some time had satisfactory experimental evidence that 
susceptible animals may be made immune against certain patho- 
genic bacteria by inoculating them, after the method of Pasteur, with 
‘¢ attenuated cultures.” This has been shown by the savant named to be 
true of anthrax, of rouget, and of chicken cholera, and protective inocu- 
lations against these diseases have been practised to a considerable extent 
in France and in other European countries, in which these diseases pre- 
vail to such a degree as to call for such a measure of prophylaxis. But 
it is still a question, whether from a practical point of view this method 
is to be preferred to the isolation of infected animals and the destruction 
of the infectious material. Certainly the latter method would be prefer- 
able where but few cases of an infectious disease exist in a region where 
there are a large number of healthy animals to be protected from infec- 
tion—in anthrax, for example. No one would think of immunizing all 
of the cattle in a state or a county because cases of anthrax had appeared 
on a particular farm. 

In the interests of the individual farmer, it may be that protective inoc- 
ulations practised among his herds which have been exposed to infection, 
would result in securing him against considerable losses. But such inoc- 
ulations should not take the place of the isolation of animals already 
infected and the destruction of infectious material. If we had, for exam- 
ple, a satisfactory method of protecting horses against glanders by inocu- 
lations with an attenuated virus, no one would be inclined to advocate 
this mode of prophylaxis asa substitute for isolation and disinfection. 
But, on the other hand, in sections where anthrax causes annually a 
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heavy loss among the sheep and cattle, owing to the fact that the fields 
are already infected over extensive areas, as is the case in certain parts of 
Europe, the question of protective inoculations becomes an important one. 

In the infectious diseases of man the same conditions would no doubt 
control our practice if we had a satisfactory method of protective inocula- 
tion for each of these diseases. In yellow-fever, for example, those 
would be inoculated who were compelled to expose themselves in an 
infected area; in scarlet-fever, those children who were shut up in the 
same house with a case of the disease, or who had in any way been 
exposed to infection. 

In the case of Asiatic cholera, it may be questioned whether protective 
inoculations should be practised as a mode of prophylaxia, even if it were 
fully demonstrated that immunity of a certain duration could be effected 
in this way. Permanent immunity we could not expect to produce, 
inasmuch as one attack does not protect from future attacks, but that 
temporary immunity may be induced by inoculation with cultures of the 
cholera spirillum appears probable from Shakespeare’s account of the 
results of Ferran’s inoculations in Spain during the last outbreak of chol- 
era in Southern Europe, and from more recent experiments upon lower 
animals, and also upon man by Haffkine and by Klemperer. 

Brieger, Kitasato, and Wassermann have recently reported their suc- 
cess in conferring immunity upon guinea-pigs against the pathogenic 
action of the cholera spirillum. They found that attenuated cultures. 
suitable for use as ‘‘ vaccines” could be obtained by cultivating the spiril- 
lum in bouillon made from the thymus gland of the calf, by which 
means they have also obtained attenuated cultures of the bacillus of diph- 
theria, the bacillus of typhoid fever, the bacillus of tetanus, and the 
streptococcus of erysipelas. Guinea-pigs inoculated with a culture in 
thymus bouillon which had been subjected to a temperature of 65° for 
fifteen minutes, were found, after twenty-four hours, to be immune 
against virulent cultures in twice the amount which would otherwise 
have been fatal. 

The virulence of cultures of the cholera spirillum is greatly modified 
by continuous cultivation in artificial media, and as shown by Haffkine, 
an attenuation of virulence may be quickly effected by cultivation in 
bouillon at a temperature of 39° C., with free access of oxygen. On the 
other hand, the virulence is greatly intensified by successive inoculations 
into the peritoneal cavity of guinea-pigs. Haffkine has shown that the 
attenuated cultures, when injected subcutaneously in man or in guinea- 
pigs, cause a local edema and a slight febrile reaction, while the virulent 
cultures produce a more intense local reaction and may even give rise to 
necrosis of the tissues about the point of inoculation. But this severe 
reaction does not occur if an inoculation with the attenuated virus has 
been made some days previously. And animals which have been inocu- 
lated subcutaneously, first with an attenuated, and then with a virulent 
culture, do not subsequently succumb to intra-peritoneal injections of 
virulent cultures. Haffkine considers it probable that similar subcuta- 
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neous inoculations in man would give him a temporary immunity at least, 
and that they would be of prophylactic value during the presence of an 
epidemic. Ferran had previously demonstrated by his extended inocu- 
lations, that the introduction of the cholera spirillum into the subcutane- 
ous connective tissue of man is a harmless procedure. This fact is veri- 
fied by Haffkine’s more recent experiments, which also show that a tol- 
erance is thus established in man, as in the lower animals, against the 
local effects of subsequent inoculations with more virulent cultures. 

Whether this method will be found to have any great practical value 
can only be determined by more extended experiments. But in view of 
the fact that other measures of prophylaxis, well known to sanitarians, 
are sufficient for the prevention of cholera epidemics, and that nurses 
and others who necessarily come in contact with cholera patients are not 
likely to contract the disease if they use proper precautions with refer- 
ence to their food and drink, the disinfection of their hands, etc., we 
doubt whether protective inoculations will ever come into general use as 
a measure of prophylaxis against this disease. Certainly they cannot 
take the place of those sanitary measures which have been proved to be 
sufficient for the prevention of epidemics, namely, exclusion by a proper 
inspection service at ports of entry (‘‘ quarantine ”’), isolation of the sick, 
disinfection of excreta, general sanitary police of exposed towns and 
cities, boiling the water used for drinking purposes, etc. Still, under 
certain circumstances, protective inoculations may have considerable 
practicable importance, and the experiments now being made have evi- 
dently great scientific interest in connection with the question of acquired 
immunity. Klemperer, of Berlin, has recently reported very interesting 
results in this connection. By inoculating man with sterilized cultures 
of the cholera spirillum, he was able to establish a considerable degree of 
immunity, as shown by the fact that the blood of such individuals, when 
injected into guinea-pigs, protected them from the lethal effects of viru- 
lent cultures of the cholera spirillum. The cultures used in his experi- 
ments were sterilized by exposure for two hours to a temperature of 70° 
C., and eight successive subcutaneous injections were made. At the end 
of twelve days, the blood serum of an individual subjected to this treat- 
ment was found to protect guinea-pigs when injected into these animals 
in the amount of one quarter of a cubic centimetre. Klemperer has also 
ventured to inject non-sterilized cultures under the skin of man, and has 
obtained evidence that such inoculations give rise to immunity, as shown 
by the protective influence exercised by the blood serum of inoculated 
individuals when introduced into the bodies of guinea-pigs. These inoc- 
ulations with non-sterilized virulent cultures (0.35 C..c.) gave 1ise 10a 
severe local reaction and to some fever, but proved not to be dangerous, 

In view of the experimental results above referred to, it has occurred 
to the writer that possibly the protective inoculations against yellow 
fever, practised some years since at Veracruz under the direction of 
Prof. Carmona y Valle, of the City of Mexico, may have had a rational 
basis not suspected at the time they were made. 
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Dr. Carmona gives the following account of his method of inoculation : 
‘*The method of performing the inoculation is very simple. In the 
first place, the urine of the sick is collected, taking care ngt to take that 
of patients suffering from any visceral affection, still less from gonorrhea 
or syphilis. It is well to employ the urine secreted when the disease is 
well established, because it contains a greater quantity of zodspores. 
This urine is placed in large shallow plates, and abandoned to sponta- 
neous evaporation, having care that the evaporation is complete, and that 
no trace of humidity remains. If the layer of residue is very thick, it is 
well to spread it out so that it may be penetrated throughout by the oxy- 
gen of the air. By following this advice you will surely avoid the inoc- 
ulation of the microbes of putrefaction. When the residue is well dried 
it may be used for the inoculation. I usually place one or two centi- 
grammes of the dry residue in a gramme of distilled water. I triturate 
it in such a manner that the mixture is as perfect as possible, and charg- 
ing a Pravaz syringe, I make a subcutaneous injection in the right arm. 
The results are various, but no serious accident has ever occurred. 

‘¢T was first inoculated September 29, 1881. I felt a lively pain at 
the moment of the injection and some minutes after, but it disappeared 
promptly, to give place to slight tumefaction, without redness of the skin, 
which interfered somewhat with the movement of the arm. The fourth 
day all had disappeared, and I really had no febrile movement, since the 
thermometer did not go more than a few tenths above 37°. The urine 
became scanty and took a slightly reddish color. The malazse was 
insignificant, and I continued my ordinary occupations. 

‘**T count, to-day, nearly two hundred persons inoculated, and among 
them several experienced, some hours after the inoculation, a febrile 
movement, which sometimes caused the thermometer to mount to 38.5°. 
The duration of this febrile movement did not exceed twenty-four hours. 
The local accidents have been most varied. There was almost always 
tumefaction at the point of inoculation, but the extent and size of this 
tumefaction varied greatly. In many cases there was redness of the skin. 
These local phenomena lasted four or five days, but, in general, those 
inoculated continued about their ordinary affairs. Once only I have 
seen developed a phlegmon which terminated by suppuration.” 

Dr. Carmona says, in the above quoted account of his method, ‘‘ It is 
well to employ the urine secreted when the disease is well established, 
because it contains a greater number of zoéspores.” The writer has else- 
where given his reason for doubting whether Dr. Carmona’s so-called 
‘¢ zodspores”” were, as for a time he supposed, the specific infectious 
agent in the disease under investigation. Without doubt a variety of 
micro-organisms would be present in urine which was permitted to evap- 
orate spontaneously in a large shallow plate. But there is no satisfac- 
tory evidence that the urine of yellow-fever patients at the moment of its 
escape from the bladder contains any micro-organism other than those 
which are constantly found upon the surface of the mucous membrane at 
the meatus urinarius. 
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It is not improbable, however, that the highly albuminous urine of yel- 
low-fever patients may contain specific toxic products which have escaped 
from the blood, and which in the body of the infected individual give 
rise to the morbid phenomena characterizing the disease. If so, Dr. 
Carmona’s dessicated urine may have contained the specific toxalbumin 
(?) of yellow-fever in sufficient quantity to have produced a certain 
degree of immunity in the individuals inoculated by him. Certainly this 
is a possibility worthy of further consideration, and one that is not at all 
improbable in view of the facts heretofore mentioned, relating to acquired 
immunity in other infectious diseases as a result of inoculations with fil- 
tered cultures containing the toxic products of pathogenic bacteria. 

In the absence of any precise knowledge of the specific infectious 
agent in yellow-fever, two possible methods of establishing immunity by 
protective inoculations present themselves. One, following the indica- 
tion afforded by Professor Carmona’s experiments, in which the object 
is to introduce a sufficient quantity of the specific yellow-fever toxalbu- 
min, assuming that such a substance exists in the blood of yellow-fever 
patients during the progress of the disease. The other, to introduce into 
the circulation of susceptible individuals the yellow-fever antitoxine, 
which, reasoning from analogy, we suppose to be present in the blood 
of immune individuals. 

In experiments to determine the possibility of establishing immunity 
by the first method, we would suggest that the urine had better be quickly 
evaporated zz vacuo. Possibly, also, the toxic substance assumed to be 
present may be obtained in a more concentrated form, free from urinary 
salts and other impurities, by precipitation with alcohol, by dialysis, or 
by some other method known to physiological chemists. Again, it may 
be that the yellow-fever toxalbumin could be obtained by chemical 
methods from the blood of those recently dead. Evidently here is a 
broad field for experiment, but it is one in which special training will be 
required on the part of the investigator, and great conservatism in draw- 
ing conclusions as to results attained. 

The second method suggested would be tested by injecting blood 
serum from an immune individual into the circulation (or subcuta- 
neously?) of one susceptible to the disease, who must necessarily be 
exposed in an infected locality. Evidently numerous carefully conducted 
experiments would be required to establish the value of either of the 
methods suggested. 

Another line of experiments which has suggested itself to the writer, 
would be to treat cases of the disease by the injection into a vein of 
blood serum from an immune individual. Possibly the, at present hypo- 
thetical, antitoxine might be present in such serum in sufficient amount 
to exercise a specific curative effect. This is one of the possibilities 
which can only be settled by the experimental method, but in the pres- 
ent state of science such experiments appear to the writer to be not only 
justifiable but extremely promising as to their results. 

Yellow-fever is a disease in which a satisfactory method of establish- 
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ing immunity would be of great practical value, for susceptible individ- 
uals, and especially sailors and soldiers, are often necessarily sent to 
infected localities. The annual loss of life among those who venture to 
_ visit the endemic foci of the disease, for business or pleasure, is also very 
considerable. Moreover, this disease is one in which there is every rea- 
son to believe that an artificial immunity might be established if we could 
succeed in isolating and cultivating the specific infectious agent, for it is 
_ well established that an attack of the disease affords a very lasting immu- 
nity, which, however, is not absolute, against subsequent attacks. 

The committee on ‘‘ Protective Inoculations in Infectious Diseases ” 
proposes to give, in subsequent reports, a detailed account of the results 
of protective inoculations, as practised in various infectious diseases of 
man and of the lower animals, and also to report, from time to time, 
such additions to our knowledge as have a bearing upon the explanation 
of acquired immunity, and upon methods of conferring such immunity 
without danger to the individual or to the public health. 


APPENDIX. 


LITERATURE REFERRED TO. 


Pasteur. De l’atténuation du virus du choléra des poules. Compt. rend. Acad. 
des Sc., t. xci, 1880, p. 673. 

Nouvelles observations sur l’étiologie et la prophylaxie du charbon. Ibid, 

xci, 1880, p. 697. 

De latténuation de virus et de leur retour a la virulence; avec la collabora- 

tion de MM. Chamberlain et Roux. Ibid, xcii, 1881. 

Une statistique au sujet de la vaccination préventive contre le charbon, 
portant sur quatre-vingt-cing mille animaux. Ibid, xcv, p. 1250. 

Chauveau. De la prédisposition et de l’immunité pathologique. Compt. rend. 
Acad. des Sc., t. Ixxxix, 1879. 

Du réle de Poxygéne de l’air dans l’atténuationquasi instantanée des cultures 

virulentes par l’action de la chaleur. Ibid, xcvi, 1883. 

De latténuation des cultures virulentes par loxygéne comprimé. Gaz. 

hebdom. de Méd. et de Chir., 1884. 

Sur la résistance des animaux de l’espéce bovine au sang de rate et sur la 

conservation de ces animaux par les inoculations préventives. Compt. rend. 

Acad. des Sc., xci, 1880, p. 648. 

Nouvelles expériences sur la résistance des moutons algériens au sang de 

rate. Ibid, xc, p. 1396. 

Des causes qui peuvent faire varier les résultats de l’inoculation charbon- 

neuse sur les moutons algériens; influence de la quantité des agents infectants ; 

applications a la théorie de Vimmunité. Ibid, xc, p. 1526. 

Nature de l’immunité des moutons algériens contre le sang de rate; est-ce 

une aptitude de race? Ibid, xci, p. 33. ‘ 





























290: INOCULATIONS IN INFECTIOUS DISEASES. 





De l’atténuation des effets des inoculations virulentes par l’emploi de trés- 
petites quantités de virus. Ibid, xcii, 1881, p. 344. 

Sternberg. Explanation of acquired immunity in infectious diseases. Am. Journ, 
of the Med. Sciences, April, 1881. 





Sternberg, 1884, pp. 241-252. 


Buchner. Ueber die bakterientédtende Wirkung des zellfreien Blutserums. Cen- 


tralbl. fiir Bakteriol., Bd. v, 1889, No. 25, and Bd. vi, 1890, No. 1. 

Ueber die nahere Natur der bakterientodtenden Substanz in Blutserum. 
Centralbl. fiir Bakteriol., Bd. vi, 1889. 

Salmon and Smith. Experiments on the production of immunity by hypodermic 
injection of sterilized cultures. Centralbl. fiir Bakteriol., Bd. ii, 1887, p. 543. 

Roux. Immunité contre la septicémie conférée par des substances solubles. Ann. 
de l'Institut Pasteur, t. i, 1888, p. 562. 

Immunité contre le charbon symptomatique conférée par des substances 
solubles. Ibid, t. ii, p. 49. 

Roux et Chamberlain. Sur l’immunité contre le charbon conférée par des sub- 
stances chimiques. Ibid, t. ii, p. 405. 

Metschnikoff. Ueber eine Sprosspilzkrankheit der Daphnien. Ein Beitrag zur 
Lehre tiber den Kampf der Phagocyten gegen Kranheitserreger. Virchow’s 
Archiv., Bd. xcvi, p. 177. 

Ueber die Beziehung der Phagocyten zu den Milzbrandbacillen. Ibid, Bd. 

XCVli, p. 502. 














Ann. de l'Institut Pasteur, t. i, 1887, p. 321. 

Etude sur l’immunité. Ann. de I’Institut Pasteur, t. iii, 1889, p. 289; 
zeme mémoire. Ibid, t. iv, p. 65; 3¢me mémoire. Ibid, t. iv, p. 193; 4éme 
mémoire. Ibid, t. v, 1891, p. 465. 

Nuttall. Experimente iiber die bakterienfeindlichen Einfliisse des thierischen 
Korpers. Zeitschr. fiir Hygiene, Bd. iv, 1888, p. 353. 

Ogata. Ueber die bakterienfeindliche Substanz des Blutes. Centralbl. fiir Bak- 
teriol., Bd. ix, 1891, p. 597. 

Brieger und Frankel. Untersuchungen iiber Bakteriengifte. Berliner klin. 
Wochenschr., 1890, Nos. 11 and 12. 

Ueber Immunizirungsversuche bei Diphtherie. Ibid, 1890, No. 49. 

Behring und Kitasato. Ueber das Zustandekommen der Diphtherie-Immunitat 
und der Tetanus-Immunitat bei Thieren. Deutsche med. Wochenschr., 1890, 
No. 49. 

Behring. Untersuchungen iiber das Zustandekommen der Diphtherie-Immunitat 
bei Thieren. Deutsche med. Wochenschr., 1890, No. 50. 

Kitasato. Experimentelle Untersuchungen iiber das Tetanusgift. Zeitschr. fiir 
Hygiene, Bd. x, p. 267. 

Tizzoni und Cattani. Ueber die Eigenschaften des Tetanus Antitoxins. Centralbl. 
fiir Bakteriol., Bd. ix, 1891, p. 685. 

Fernere Untersuchungen iiber das Tetanus-Antitoxin. Ibid, Bd. x, 1891, 
P- 33: 

Klemperer, G. und F. Versuche tiber Immunisirung, und Heilung bei der Pneu- 
mokokken-Infektion. Berliner klin. Wochenschr., 1892, Nos. 54 and 35. 











Chapter on ‘Bacteria in Infectious Diseases.” Bacteria, Magnin and © 


Sur la lutte des cellules de l’organisme contre l’invasion des microbes. © 








INOCULATIONS IN INFECTIOUS DISEASES. 291 


Klemperer, G. Untersuchungen itiber kiintstlichen Impfschutz gegen Cholera 
; intoxication. Berliner klin. Wochenschr., 1892, No. 32, p. 789. 

Haffkine, W. M. Inoculation de vaccins anticholériques 4 Vhomme. Compt. 
rend. de la Soc. de Biol., 1892, p. 635. 

— - —Le choléra Asiatique chez le cobaye. Ibid, p. 671. 

Le choléra Asiatique chez le lapin et chez le pigeon. Ibid, p. 671. 
Hankin. Remarks on Haffkine’s method of protective inoculations against chol- 
era. Brit. Med. Jour., 1892, p. 569. 

Carmona y Valle. Lecons sur l’étiologie et la prophylaxie de la fiévre jaune. 


act 


ag : 
_ Mexico, 1885. 
ee 


XLI. 


YELLOW-FEVER IN VERACRUZ. 


By Dr. NARCISO DEL RIO. 


Veracruz, Mexico. 


There is no doubt that the hygienic conditions of Veracruz have 
improved much within the last few years. ‘The increase in population, 
which has caused a scattering of the residents, the introduction of water 
from Tamapa, and the removal of the walls, which has permitted an 
extension of the city and given it a better ventilation, are the most 
important factors which have contributed to this happy result. To these 
may be added the clearing of rubbish from the streets and gutters, and 
the partial drainage of the so called ‘* Laguna de los Cocos,” and of the 
general burying-ground, which, in the time of rain, had been completely 
flooded and converted into a great pond. _Palustric-fever, yellow-fever, 
and a thousand other ailments had reigned continuously in the city, 
unfortunately giving it a sadly notorious reputation for unhealthfulness, 
which was justified at that time by known facts. The public health is 
much better now, and we may be certain that in ‘‘ old” Veracruz only 
the recollection of its death-dealing atmosphere remains, and it has, 
to-day, one of the healthiest populations in the Republic. 

Since yellow-fever has been one of those pests which have contributed 
to this very unfortunate reputation I propose to devote myself to-day to — 
a discussion of this plague, basing my assertions on facts relative to the 
public hygiene of the city, which have come under my own observation. 


The course which yellow-fever follows in Veracruz is somewhat pecu- 
liar. It does not make its appearance in the same intermittent way that 
is characteristic of this endemic in other localities, where it breaks out 
with intensity in the summer months, only to decrease and completely 
disappear during the following winter. In Veracruz there are some 
years when not even sporadic cases appear, others when much illness of 
a severe character is seen, others when the lighter forms of the disease 
predominate, and, finally, there are some years when it has made its 
appearance in the winter after a summer when not a single case has been 
observed. 

Why it takes this course may be obscure enough; but it can be 
afhirmed at the start that, in addition to the general conditions which are 
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admitted as necessary for the breaking out of the disease, there are in 
Veracruz certain local causes, which occasion its peculiar manifestation. 
I say ‘‘ breaking out,” and not ‘‘ inception,” because, in my judgment, the 
germ of the disease always exists in those localities where it is endemic, 
the co-operation of certain factors being necessary to make it break out. 
Among these admitted causes are the direction of the wind, excessive 
heat, the aggregation of unacclimated people, the digging up of the soil, 
etc. Out of all these I shall speak only of the removal of earth, because I 
believe that I can point out some coincidence between it and the appear- 
ance of the disease in its most severe forms. 

Before I come to this I ought to emphasize the fact, that from time 
immemorial many authors have believed they could fix on yellow-fever 
a palustric etiology, and that even to-day, there are those who are of 
the same opinion; consequently I do not pretend to point out anything 
new—lI only seek to state facts, without giving to them a greater impor- 
tance than their intrinsic merits demand. 

In Veracruz there had been three years for observing yellow-fever in 
its mildest forms, when, in 1881, it appeared in a most malignant type. 
In consequence of the tearing down of the walls, a hitherto unknown 
activity in building in the district called ‘* extra-mural” ensued, owing 
_ to which the buildings were made of wood, and they had in their walls a 
menace of death during that epoch of revolutions, which happily is now 
passed. With the tearing down of the walls, and the removal of the soil, 
to make room for the foundations of new buildings (since most of the . 
wooden houses were constructed on foundations of stone-work), came 
the yellow-fever in that severe form, so severe that it caused 723 deaths. 

The following year there were no ravages, but when 1883 came we 
suffered a terrible epidemic, which is known among the people by the 
name of ‘‘de los Noruegos.” This name was originated, because at 
that time there came to our port a number of ships of that country, 
bringing materials for the railroads then being extended, and among the 
sailors of these vessels there was a great loss of life, so great that one 
barque was unable to return home, because she had lost nearly all her 
crew by the epidemic. Now then, at that time the removal of the sand- 
bars which enclosed the city was progressing, and the ships were about 
to return in ballast made up of the sand taken from the bars. This 
visitation caused 747 deaths in the short time that it lasted. 

During the three years following, the yellow-fever appeared each 
spring, but with medium intensity, causing an average of 220 deaths 
yearly, and it may be said that the removal of the sand in dredging the 
harbor and the moving of earth required by the erection of buildings, 
bore the same fruit as the levelling of streets in the extra-mural section 
and the cleansing of the ‘* Laguna de los Cocos.” 

The four years which followed were a truce given by the disease, since 
during each year there were only from four to six deaths registered, and 
of these we may feel certain that nearly every one was from persons who 
came from Havana or Yucatan where the epidemic was then raging. 
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In the early part of the year 1891 some cases of vomit were observed — 





mild enough, however, since they occasioned a mortality of only 10 per — 


cent. With the march of the Fourth battalion from this city to Papantla 
the disease was carried to the latter city, where it caused considerable 


havoc. On the battalion’s return to Veracruz the fever fastened itself — 


on the Second battalion, which had just come from the capital. 
Various excavations and embankments of considerable size were made 
about that time by the Interoceanic railway in order to complete its line 
to the population limit. This epidemic prevailed throughout the 
spring, and continued the following year, but with alternate periods 


of mildness and severity, having presented two special peculiarities — 


worthy of mention. The first is, that the majority of cases appeared to 
be complicated with palustric fever, and the second, that while the con- 
dition of the city approached cleanliness, there were, nevertheless, car- 
ried forth daily from Ulua six or eight victims, the disease being, as the 
term is, ‘‘ localized” in that fortress. At that time the improving of the 
port had begun, and the wall which starts from Ulua was to join with 
that which starts from the mainland. Large quantities of sand were 
carried thither daily for filling the dike, sand which was taken from the 
suburbs of the city and the lower portions of the fortress. 

There are other facts which by deduction appear to confirm the large 
share which the digging up of earth has to do with the spread of yellow- 
fever. Sr. Dr. Molina has shown, by statistical data drawn from the 
observations of many years, that continuous elevated temperature, if it 
coincides with winds from the south, bids us, in Veracruz at least, to 
look for the appearance of the black-vomit. If we consider the topog- 
raphy of the city we see that southerly winds come from the land, and 
it is easy to believe that at each step the wind may seize on the germs 
scattered by the turning over of the soil, which, as is known, is frequent 
in our suburbs, on account of agricultural operations. This deduction 
is supported by the perfectly well known and easily proved fact, that 
each time the yellow-fever rages in Veracruz with any intensity and the 
winds blow from the north, the disease immediately breaks out in Céor- 
doba, where it is always severe. 

It is not my purpose to intimate that this would be the generating 
cause of disease, for it is known, and has been proved by others, that 
there are many factors necessary to give it birth, but, in truth, I seek to 
fix attention on the coincidences indicated, in order that competent per- 
sons may determine whether indeed there be in these facts an important 
factor of the breaking out of the disease, or whether they are coinciden- 
ces merely without the relation of cause and effect. If they prove true in 
other places where unhappily the yellow-fever may be observed as an 
endemic, it would be to the advantage of the public health to prohibit 
the removal of sand-banks or earth, at least in the fierceness of the sum- 
mer’s heat, for powerful elevation of temperature at that season, and the 
consequent susceptibility which excessive heat has upon the individual 
economy, add to the danger. 
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I Be nclade by asserting, with all sincerity, that I make no claim of 
eing particularly qualified to present these remarks to the consideration 
this learned Association which honors us with its presence here; and 
t the truth of the facts stated, and my great desire for the eeteatias 
a local evil which has wrought such great havoc among us, serve as 
apology for the imperfect character of my work. 
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XLII. 


THE RELATION OF RECENT BACTERIOLOGICAL STUD- 
IES TO THE ETIOLOGY OF TYPHOID FEVER. 


By JOHN H. KELLOGG, M. D., 
Battle Creek, Mich. 


The very large contribution made by typhoid fever to the death-rate in 
suburban and rural districts renders important the careful consideration 
of every new fact bearing upon the etiology of this grave infectious 
malady which may be presented as the result of authoritative investiga- 
tion or research. The truth of this statement is emphasized by the fact 
that notwithstanding the discovery of a specific microbe by Eberth and 
the thorough establishment of the bacterial origin of this disease, there 
have still remained unexplained, many anomalous facts quite inconsistent 
with the theories respecting its etiology which the majority of sanitarians 
have felt themselves obliged, by the preponderance of evidence, to 
accept. For example, not infrequently epidemics have occurred under 
circumstances which have seemed to afford all but absolutely irrefutable 
evidence of the spontaneous origin of the disease. 

Ripley studied typhoid fever in the Fiji Islands at its first known 
appearance, and was unable to discover any known source of infection. 
Maclean observed a similar epidemic on the island Ascension, and 
Metcalf relates a similar experience on the island of Norfolk. In each 
of these cases the disease was apparently spontaneous. 

Numerous other cases, moreover, have afforded so much support to 
the fermentation theory that there has remained quite a respectable num- 
ber of well qualified observers who hold to the views of Murchison, 
that the disease may originate de zovo as the result of fermentation or 
other specific processes occurring in human excreta outside the body. 

On the other hand, occasional cases, clearly demonstrating the conta- 
gious nature of the disease through personal contact of the well with the 
sick, have served to confirm the views of those who hold the theory of 
its specific character, as have also the results of inoculation experiments, 
apparently at least, in the hands of a few observers. 

Another source of perplexity has been the fact that, notwithstanding 
the most exhaustive experimental researches conducted by numerous and 
most thoroughly competent observers, one very important evidence of 


the specific nature of the disease, or at least of the identity of Eberth’s | 


bacillus with the specific cause of this malady, has been lacking, namely, 
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the experimental production of a genuine case of typhoid fever. Inocu- 
lation experiments have produced death with some of the symptoms and 
lesions observed in typhoid fever, but it has been fairly objected to these 
observations that the lesions produced were not specific—that is, they 
were identical with the lesions produced by several forms of fatal infec- 
tion induced in a similar manner. 

This conflict of observations and theories has maintained an interest in 
the experimental investigation of the causes of this very infectious dis- 
order, and with the development of the science of bacteriology and the 
attention of a large number of most experienced bacteriologists and most 
acute observers focussed upon the subject, it would be surprising indeed 
if new and important facts were not elucidated now and then. 

The purpose of this paper is to present a sort of summary of work 
done by various workers in this field within the last three years, particu- 
larly respecting observations bearing upon the relation of the bacillus 
coli communis to the bacillus of Eberth. 

The bacillus coli was first isolated by Escherich in 1885, being 
found in the stools of nursing infants. It was regarded by Escherich as 
a saprophyte. The peculiarities of this microbe especially noted by 
Escherich were its remarkable polymorphism and its close resemblance, 
when grown under certain conditions, to the bacillus of Eberth. 

Hueppe, in 1887, called attention to the possible pathological impor- 
tance of bacillus coli, having found the microbe in nearly pure culture in 
cases of cholerine, occasioned by drinking quantities of cold beer, and in 
cases of cholera nostras. His explanation of the relation of bacillus coli 
to these disorders was given in the theory that the microbe, while ordi- 
narily innocuous, became malignantly virulent in consequence of biologi- 
cal changes resulting from growth in a favorable medium. 

Rodet and Gabriel Roux began their studies of this bacillus in 1889, 
when in the study of an epidemic of typhoid fever they found it in almost 
pure cultures, although Eberth’s bacillus could not be found. The bacil- 
lus coli was also found in the drinking water, in the use of which the 
epidemic originated. A fact which particularly attracted their attention 
was the discovery of Eberth’s bacillus in the spleen of certain cases in 
which the stools presented nearly pure cultures of bacillus coli, while 
Eberth’s bacillus was absent. 

Subjecting the bacillus coli to the experiment of growth in various 
media, and under various temperatures, they observed that it assumed 
characters so nearly identical with those of Eberth’s bacillus as to make 
the distinguishment of the two microbes a matter of no small diffi- 
culty. It was also observed that the typical forms of bacillus coli were 
more stable than Eberth’s bacillus. Other observations led them to the 
conclusion that Eberth’s bacillus is but a modified form of bacillus coli 
communis, its special characteristics being the result of the modifying 
influence of the conditions afforded. by the human organism during the 
passage of the microbe through it. 

Since these observations of Rodet and G. Roux, numerous other 
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bacteriologists have taken up the same line of investigation; among 
others, Vallet, of France, who has made a very exhaustive study of the 
whole question and presents a very convincing argument for the estab- 
lishment of the identity of Eberth’s bacillus and the bacillus coli commu- 
nis. I shall attempt to briefly summarize the facts and observations 
which he deduced in support of his argument. 

Comparing the two microbes, the bacillus of Eberth and the bacillus 
of Escherich, or coli communis, it is noticeable that both are pyogenic, 
purulent peritonitis and abscess having been produced by Roux, and 
various other observers, with pure cultures of the bacillus. 

Chantemesse and Widal found Eberth’s bacillus in an abscess fifteen 
months after an attack of typhoid fever, and G. Roux found the same 
bacillus in abscess of the kidneys and spleen after typhoid. 

Bacillus coli has been observed in numerous pathological conditions, 
as abscesses, peritonitis, suppurative angio-cholitis, pleurisy, meningitis, 
and peritonitis resulting from perforation of the intestines. In several 
cases of hepatic abscess, bacillus coli has been found in pure culture. 

Macé and Simonds found pure cultures of bacillus coli in the infectious 
diarrhoea of infants. Macé also found bacillus coli in the spleen in five 
cases of typhoid, and Wyss observed cases of fatal infection in the new- 
born which he attributed to bacillus coli. 

A fact of interest which may be mentioned here is the observation sev- 
eral times repeated, in which the bacillus coli was present in water 
which had given rise to typhoid infection where Eberth’s bacillus was 
not to be found. The frequent absence of Eberth’s bacillus from water 
to which infection could fairly be attributed, has been a great perplexity 
to observers. M. Rodet recently reported the case of an epidemic of 
typhoid in which the bacillus coli was found in the drinking water in 
great quantities, although Eberth’s bacillus could not be discovered. 

Dr. V. C. Vaughan, of the University of Michigan, has found Eberth’s 
bacillus absent in so many cases in which the water examined was 
clearly the origin of the disease, that he has been led to attribute specific 
characters to a number of distinct microbes, the characters of which he 
has carefully studied, not only bacteriologically but by means of inocula- 


tive experiments upon animals. The fact that it has not infrequently ° 


been possible to trace an outbreak of typhoid to a recent case, has led to 
the hypothesis that Eberth’s bacillus may preserve its vitality for a long 
time, in some instances perhaps for a number of years, and under the 
m«st unfavorable conditions. This supposition has not, however, been 
supported by actual experiments. On the contrary, it has been clearly 
shown that the fluids of vaults are strongly toxic to Eberth’s bacillus. 
It may be argued, and clearly with fairness, that the observations referred 
to respecting the relations of bacillus coli and typhoid fever are substan- 
tially identical with those which are relied upon to demonstrate the rela- 
tion between Eberth’s bacillus and this disease. It is found present in 
the disease, both in its primary and secondary lesions. The bacillus coli 
is found in waters which have given rise to epidemics of typhoid fever. 
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It is generally conceded that the typhoid bacillus undergoes a transforma- 
tion in the body—probably in the intestines. This being the case, Eberth’s 
bacillus ought to be found always present in the excreta of typhoid 
patients: but instead of this being the case, Gaffky, who made a more 
careful study of Eberth’s bacillus than did Eberth himself, although subse- 
quent to its discovery by Eberth, declared that he never found the bacillus 
in the excreta of typhoid patients. 

Rodet and Roux found bacillus coli in the fecal discharges of typhoid 
cases, but never observed Eberth’s germ. A few observers, however, 
have reported finding Eberth’s microbe in the discharges of typhoid 
patients between the roth and 22d days, which it is easy to explain by 
the fact that it is during this period that the eschars from Peyer’s 
patches are cast off. But as ulceration of Peyer’s patches does not 
always occur, Eberth’s bacilli are not always found in the excreta. 

Charrin and Royer found the bacillus coli in the pleuritic fluid 
obtained from a case of hemorrhagic pleurisy occuring as a complication 
of typhoid, and on making a potato culture of the bacillus, observed 
that it presented characters nearly identical with those of Eberth’s bacil- 
lus. 

In another case Macé obtained bacillus coli from the spleen of a 
typhoid patient by puncture, while Eberth’s bacillus was absent. 

The biological characteristics of Eberth’s bacillus and bacillus coli as 
noted by different observers are as follows: 

Eberth’s bacillus usually grows as an invisible film, but sometimes 
assumes a brown color similar to cultures of bacillus coli, as observed by 
Fraenkel and Simonds. ; 

Bouchler produced luxuriant potato cultures of Eberth’s bacillus of a 
brown color by rendering the medium alkaline with carbonate of soda. 
Malvos has also observed a brown colorization in cultures of Eberth’s 
bacillus. The cultures of bacillus coli vary in color, from an almost col- 
orless film to a thick brown coloration. 

It is claimed by Chantimesse and Widal that Eberth’s bacillus produces 
fermentation of milk sugar, while bacillus coli does not. This is not neces- 
sarily a distinctive characteristic, however, as it is well known that the 
yeasts may be deprived of their power of producing fermentation by 
growth under peculiar conditions. 

It will thus be seen that there are no distinguishing features sufficiently 
characteristic to clearly separate the two microbes. The chief difference 
seems to be that the bacillus coli possesses greater vitality, is more vig- 
orous in growth, and is more resistant. Eberth’s bacillus appears to be 
an attenuated organism. 

Inoculation experiments made by Vallet and Macé gave the same 
results for the bacillus coli as for the bacillus of Eberth. 

Fraenkel produced ulceration of Peyer’s patches in guinea pigs by 
inoculation with Eberth’s bacillus in 1886. 

Chantimesse and Widal obtained the same results in a rabbit in the 
following year. 
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The lesions obtained by inoculation with bacillus coli are thus stated 
by Macé in his treatise on biology: 


Les cultures inoculées aux lapins et aux cobayes par injections souscutanées ou intra. 
veineuses, aménent la mort dans un laps de temps varient entre I 4 3 jours. Les symp- 
t6ms que suivent l’injection sont de fortes diarrhées et une sorte d’état comateux. A 
Vautopsie, on trouve l’intestin fortement hypérémié, presentant de nombreuses taches 
rouges, les plagues de Peyer tuméfiées et souvent de lépanchement dant le péritoine: 
[The italics are ours.] 


Vallet obtained identical results in two guinea pigs inoculated with 
the bacillus of Eberth and three animals of the same species inoculated 
with the bacillus coli. There was congestion of the spleen and tume- 
faction of Peyer’s patches in both cases. 

The virulence of bacillus coli was found to be very variable. As ordi- 
narily found in the intestine, its virulence is comparatively slight, but it 
is modified by certain conditions which increase its virulence to an 
extraordinary degree. 

In one case Vallet obtained Peyer’s patches with a particularly viru- 
lent culture of bacillus coli. By passing a virulent culture through the 
guinea pig several times in succession, its virulence is modified, and_ 
these modified cultures resemble very closely attenuated cultures of 
Eberth’s bacillus, becoming filamentous in form and very mobile. It is 
not claimed by any observer that a complete and absolute transformation 
of bacillus coli into the bacillus of Eberth, or the reverse, has actually 
been observed. It is only claimed that the effects produced by the two 
microbes are identical. That the bacillus coli should present itself 
in two conditions, one pathogenic and the other non-pathogenic, is cer- 
tainly not novel to bacteriology. The same is true of the diphtheria 
bacillus and others. 

The study of the bacillus coli, as found in vaults and cesspools, made 
by Vallet, presents some points of special interest. The paucity of our 
knowledge of the relation of the bacteria found in vaults to typhoid epi- 
demics is due to the fact that most of the studies concerning vaults in 
relation to typhoid fever have been of a chemical nature, little attention 
having been given to the bacteriology of this subject. 

Escherich, in the study of fresh faecal matters, isolated the bacillus 
coli cummunis and bacillus lactis aerogenes. The principal previous 
studies of this subject were made by Uffelmann, who found that the 
bacillus of Eberth disappeared from a slightly acid mixture of feeces and 
urine at the end of a month, the cultures being kept at a temperature of 
20°. In a tube exposed to ordinary temperatures, the bacilli disappeared 
at the end of three weeks. Ina culture medium composed of rainwater, 
dry earth, and fecal matter, there was a relative increase in the number 
of bacilli. No observation was made concerning the absolute number of 
bacilli at the beginning and end of the experiment. 

In Vallet’s experiments, Eberth’s bacilli were added to liquid obtained 
from vaults, and carefully filtered through a Chamberlain filter. In this 
medium he found that the bacillus of Eberth invariably disappeared or 
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died within a few days, while the bacillus coli communis remained alive 
and multiplied rapidly. 

Uffelmann showed that the bacillus of Eberth remained alive in water 
obtained from the wells of Rostock at atmospheric temperature only two 
weeks, while the bacillus of charbon survived over three months in the 
same water. It thus appears that Eberth’s bacillus is the specific medium 
of infection in typhoid fever. Fecal matters contained in the vaults or 
cesspools, constituting the sources of contamination of the drinking 
water in a given case, must be very frequently infected in order that they 
should preserve their virulence, since these microbes can survive under 
conditions afforded by a vault, only a week or two at the most. 

The bacillus coli, on the other hand, not only thrives, but increases in 

virulence under the same circumstances. 

The comparative inoculation experiments made by Vallet showed the 
bacillus coli of the vault to possess a virulence far exceeding either that 
of the bacillus coli obtained from the intestine or from fresh faces, or the 
bacillus of Eberth, from which the conclusion is drawn that the growth 
of the bacillus coli, under the conditions afforded by the vault or cess- 
pool, render it exceedingly virulent. In one case of inoculation with 

“bacillus coli from a vault, the animal, a guinea pig, presented the most 
characteristic lesions which have been observed to follow inoculation 
with Eberth’s bacillus, such as enlargement and congestion of the spleen, 
the liver, tumefaction and ulceration of Peyer’s patches, etc. 

The virulence of the bacillus coli was found to be increased during an 
attack of typhoid fever. This fact would seem to explain the contagion 
sometimes observed in severe cases. 

Inoculation made with filtered liquid from vaults exerted a protective 
influence, which was also observed in the ingestion of water containing 
30 to 40 c. c. per litre of liquid from a vault. Four rabbits, two of 
which were protected by filtered vault liquid, the others not, were 
inoculated with Eberth’s bacillus. The protected rabbits, at the end of 
nearly two weeks, presented no material change. The rabbits which 
were unprotected, although not dead were greatly emaciated and suf- 
fered from severe diarrhea. The protecting influence of the use of con- 
taminated water, even against Eberth’s bacillus, as shown by Vallet’s 
experiments, explains the fact so often noted by sanitarians, that visitors 
to an infected locality are more likely to suffer from the disease than are 
residents. 

I have recently made some experiments in the investigation of an out- 
break of typhoid fever, which seemed to have an interesting bearing upon 
this question, six cases of typhoid fever having occurred within a short 
period in families using water from a single well. The attending physi- 
cian was led to bring a specimen of the water to my laboratory for inves- 
tigation. My assistant at once injected a large white rat with 5 c. c. of 

' the water. The animal for several days appeared as well as usual, but 
then showed signs of illness, and died of infection at the end of 10 days. 
The post-mortem showed great enlargement of the spleen, and extensive 
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intestinal lesions; the whole of the small intestine was extremely friable, 
and its contents presented a yellowish color, which resembled very 
closely the appearance of potato cultures. The well of water which is 
believed to be the cause of the outbreak referred to, is surrounded 
with vaults and cesspools, four old deep vaults being located within 
a distance of thirty yards from the well. JI am still pursuing the 
investigation of this water, which was first brought to my notice a few 
weeks ago, and I shall make, at a later date, a more complete report of 
the results obtained. 

I desire especially to report the results of experiments for the purpose 
of determining the comparative toxicity of bouillon cultures of the bacilli 
of normal feces, the bacilli of typhoid feeces, and Eberth’s bacillus. A 
quantity of bouillon was prepared in the usual way,—300 c. c.sof bouil- 
lon was inoculated with one c. c. of a saturated filtered solution of nor- 
mal feces. An equal quantity of the same preparation of bouillon was 
inoculated with one c. c. of a filtered solution of feces obtained from a 
typhoid-fever patient in the latter part of the second week of the disease. 
A third portion of bouillon, of equal amount, was freely inoculated witha 
pure culture of Eberth’s bacillus. The fourth portion of bouillon was _ 
preserved sterile. After growing the cultures for a few days at a tem-— 
perature of 35° to 40°, the quantity was carefully filtered and neutralized, 
and their comparative toxicity determined by intra-venous injection of 
rabbits, with the following results : 

Experiment 1. Material, sterile bouillon. A rabbit, weighing 2.320 
kilos, received 427 c. c. by intra-venous injection before death occurred. 
The principal symptoms were frequent and copious diuresis, watery 
diarrhoea, slight clonic spasms, slow respiration, slight dilation of the 
pupils, corneal insensibility, and exophthalmus. The amount of urine 
required to kill, per kilogram, was 186.5 c. c. The temperature of the 
rabbit at the beginning the experiment was 39° C; at death, 36° 1 C, 
indicating a loss of 5.482 calories. The amount of heat communicated to 
the injected fluid was 7.728 calories, showing an actual gain of 2.246 in 
the number of calories produced, notwithstanding the great fall in tem- 
perature. 

Experiment 2. Material used, bouillon culture of normal feces. A 
rabbit, weighing 1.650 kilos, received by intra-venous injection 29 c. c. 
of the filtered culture, when death occurred. ‘The symptoms were as 
follows: At the end of 30 seconds, pupils contracting; at one minute, 
pupils strongly contracted; at two minutes, clonic spasms, slow res- 
piration, micturition; at two minutes and 30 seconds, continuous 
clonic spasms, cornea insensible; at the end of three minutes, pupils 
dilated, violent trembling, and death. The amount of fluid required to 
kill a kilogram of rabbit in this case was 17.57 c.c. The temperature 
of the rabbit at the beginning of the experiment was 39° C, at the end of 
the experiment, 39.4° C, a gain of .528 calories. The amount of heat 
communicated to the injected liquid in this case was .620 calories, mak- 
ing a total gain of 1.148 calories. 
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Experiment 3. Material, bouillon culture of typhoid feeces. A rab- 
bit, weighing 1.540 kilos, received 20 c.c.of the filtered culture, when 
death occurred. The symptoms exhibited were, at the end of 30 seconds, 
slow respiration; at the end of one minute, contracted pupils; at two 
minutes, slight spasms; at three minutes, the contracted pupils very 
strong, clonic spasms, cornea insensible; at four minutes, death, pupils 
strongly contracted. Temperature, before injection, 38.6° C. Tem- 
perature at death, 39.1° C, showing a gain of .370 calories; injected 
fluid absorbed 0.422 calories, making a total gain of .792 calories. 

Experiment 4. Material, bouillon of Eberth’s bacillus. A rabbit, 
weighing 1.965 kilos, received 54 c. c. of the filtered culture, when death 
occurred, with the following symptoms: At the end of one minute the 
pupils were contracted to one half their usual size; at two minutes, 
pupils strongly contracted, slight exophthalmus, cornea sensibility 
diminished; at the end of three minutes, strong clonic spasms, and 
increased exophthalmus; death at the end of three minutes and 30 sec- 
onds. Temperature at the beginning, 39° C; temperature at death, 
39.4° C, a gain of .628 calories, to which should be added 1.155 calories, 
the amount of heat absorbed by the injected liquid, making a total gain 
of 1.783 calories. 

A most conspicuous fact in the results obtained in the above described 
experiments is the highly toxic character of all of the cultures, as com- 
pared with sterile bouillon, the coefficient of toxicity being 186.5 for 
sterile bouillon, 17.57 for the culture of normal faces, 13 for the culture 
of typhoid feces, and 27.5 for the culture of Eberth’s bacillus. It will 
be noted, also, that but two thirds as much fluid of the culture of normal 
feeces was required to kill a kilogram of rabbit as with the culture of 
Eberth’s bacillus, while the culture of typhoid feces exhibited a toxicity 
more than double that of Eberth’s bacillus. These facts appear to agree 
entirely with those obtained by Vallet with a different method of experi- 
mentation; namely, they appear to indicate that, when grown under 
identical conditions, the three bacilli—the bacillus coli of normal feces, 
the bacillus of typhoid feces, and Eberth’s bacillus—exhibit different 
degrees of activity, either as regards their rate of growth, or as regards 
the character of the toxic agents which they produce, the bacillus coli of 
typhoid feces exhibiting a distinctly higher degree of virulence or activ- 
ity than the bacillus coli communis, and both exhibiting a much higher 
degree of activity or virulence than does Eberth’s bacillus, another con- 
firmation of the suggestion that Eberth’s bacillus is really an attenuated 
form of the bacillus coli. Whatever results may have been noted by 
other observers, with this method of investigation, I do not know, as I 
have never seen any reported, and I am yet unable to make any state- 
ment respecting the comparative toxicity of the cultures of microbes of 
different species; but this method of investigation, introduced by Bou- 
chard as a means of studying the toxicity of the urine, appears to me to 
present a very important and interesting field of investigation. It is 
interesting to note that the physiological effects produced in the above 
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experiments by the different cultures employed were very similar in 
character. 

The wide dispersion of the bacillus coli, its virulence after a sojourn 
in vaults and cesspools, and its wide dispersion through the discharge of 
cesspools and sewers into lakes and rivers, gives great importance to this 
subject, even if it be considered not proved that the bacillus coli is 
capable of producing typhoid fever, since its significance as regards 
cholera nostras and cholerine has been clearly indicated by Hueppe. 
The use of water contaminated by human excreta, and hence contain- 
ing bacillus coli, for drinking purposes, is certainly not the only means 
through which human beings are exposed to infection from this source. 

The dry-earth closet does not destroy the fecal matter which it 
receives, but preserves it in a form easily convertible into fine dust, 
which offers itself to every passing breeze for distribution and convey- 
ance to various articles of food and drink, which may afterwards be 
ingested by human beings. 

The so called dry-closet system, which has recently been introduced 
into some of the larger cities of the United States and Canada, offers 
peculiarly excellent facilities for the distribution of this dangerous mi- 
crobe. The readiness with which it grows in such media as milk, ren- 
ders the infection of dairy utensils by washing with contaminated water 
an efficient means of inoculation. ‘This may be one of the most common 
sources of diarrhea and other disorders of the alimentary canal, so com- 
mon in children fed upon cows’ milk. 

Another possible source of infection, to which the writer first called 
attention several years ago, when engaged in the study of this question 
as a member of the state board of health of Michigan, is inoculation of 
the milk during the process of milking by dust and particles of excreta 
falling into the milk receptacles, from the body of the cow and other 
sources. ‘That such contamination of milk does occur, is evidenced by 
the gleanings of the milk strainer, which in some form is in universal 
use for the purpose of removing the masses of impurity of the sort men- 
tioned. 

That these particles of bovine excreta may often contain the microbic 
elements of typhoid infection is a belief which the writer has long enter- 
tained, and published several years ago. Whether or not the bacillus of 
Eberth or bacillus coli can survive passage through the alimentary canal 
of the cow is a question which has not yet been settled by experimental 
evidence. A year or two ago I undertook some experiments for the 
purpose of settling this question. A calf was fed for a number of days 
upon milk which had previously been sterilized, then inoculated with 
Eberth’s bacillus and other bacilli, which had been separated from water 
which had given rise to typhoid fever, and the toxic nature of which had 
been demonstrated experimentally by inoculation. The excreta of the 
calf were carefully collected, and were subjected to a critical pathologi- 
cal study by Prof. F. G. Novy, M. D., of the laboratory of hygiene of the 
University of Michigan. Eberth’s bacilli were not identified, but bacilli 
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so closely resembling those with which the milk had been inoculated as 
to warrant the supposition that they were merely modifications of the 
same, due to the influence of the medium of growth presented within the 
intestines of the animal, were discovered in considerable numbers. One 
of these, which closely resembled the bacillus coli in its mode of growth 
and general characteristics, was found in the discharges of the calf after 
taking the inoculated milk, but not in the excreta obtained before the 
beginning of the experiment. 

I am, at the present time, conducting experiments in the laboratory of 
hygiene connected with the medical institution of which I have charge, 
and hope to be able to present more positive and satisfactory results upon 
this point in the near future. If the bacillus coli can survive transit 
through the alimentary canal of the cow, it is evident that safety for 
human beings can only be secured by providing for cows, at least when 
kept for milking, a water supply as free from contamination with 
excreta as that provided for human consumption. Recent experimental 
evidence upon this question certainly gives considerable support to this 
theory. 

In a recent number of the Duet. Med. Woch., Professor Gaffky men- 
tions three cases of infectious enteritis which were traced to the use of 
milk contaminated by the dejections of a cow suffering from hemorrhagic 
enteritis. The patients were the employés of the Institute of Hygiene of 
Giessen. All three were infected by the disease at the same time, after 
partaking of milk which had been brought to the laboratory in a closed 
bottle the day before. The symptoms, though varying in intensity, were 
essentially the same in character in all three of the cases, consisting, 
at the beginning of the disease, of headache, repeated chills, and 
malaise. In one of the cases, more severe than the others, there 
appeared later a high fever, accompanied by stupor, coated tongue, 
abdominal tympanitis, with tenderness to pressure, frequent scanty stools 
of a dark brown color, and, on the 11th day, an intestinal hemorrhage. 
The urine was albuminous and contained granulous cylinders and leuco- 
cytes, but no red blood-corpuscles. Albumen was found in the urine 
until convalescence was established. The fever continued until the 
nineteenth day. 

Careful bacteriological examination of the dejections of the three 
patients and the sick cow enabled the observers to discover a small and 
very mobile bacillus, the cultures of which were found to be extremely 
virulent, producing, by inoculation, fatal results in mice and guinea pigs. 

The same bacilli were also found in the mucous membrane of the 
intestines of the cow. Neither the blood nor the milk of the cow, when 
withdrawn with antiseptic precautions, contained the microbe, showing 
that it must have found its way into the milk during the process of milk- 
ing, through the media of several particles of excreta falling into the ves- 
sel used to receive the milk. 
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CONCLUSIONS. 


The facts and arguments presented seem to justify the following con- 
clusions : ' 

1. The bacillus coli and the bacillus of Eberth are so nearly identical in 
their biological characters that none of the numerous methods proposed 
for distinguishing them can be relied upon as, giving constant results. 

2. The bacillus coli gives, in inoculation experiments, identical patho- 
logical effects with those produced by the bacillus of Eberth. 

3. The bacillus coli acquires, by passing through the body of an animal, 
biological characters closely resembling those of Eberth’s bacillus. The 
bacillus coli found in vaults is much more virulent than the bacillus coli 
of the intestines or Eberth’s bacillus. 

4. The bacillus coli is much more resistant than the bacillus of Eberth, 
and prospers in vaults, while the bacillus of Eberth quickly dies under 
the same conditions. 

5. The study of epidemics and the bacteriological study of waters © 
which have given rise to typhoid fever, lead to the conclusion that the 
bacillus coli at least shares with the bacillus of Eberth the property of 
producing typhoid fever under certain circumstances, and that the bacil- 
lus of Eberth is a variety or modified form of bacillus coli. 

6. The contamination of milk with the excreta of cows is a possible 
source of infection with the bacillus coli and with typhoid fever. 

7. The same care ought to be preserved in the protection of water 
used by cows kept for milking purposes from contamination with excreta 
as for that used by human beings for drinking purposes. | 

8. Since vaults and cesspools constitute depots, in which the compara- 
tively innocuous bacillus coli acquires malignancy and virulence, render- 
ing it highly destructive to human life, these convenient nuisances should 
be prohibited by law, and the destruction or disinfection by proper agents, 
or conveyance to a safe distance from human habitation, of all alvine 
discharges, should be compulsory as one of the most important means of 
conserving the public health. 


XLII. 


MALARIOUS LOCALITIES—HOW THEY MAY BE REN- 
DERED SALUBRIOUS. 


By CHARLES SMART, M. D., 


MAJOR AND SURGEON, U.S.A. 


I desire to bring to your notice an interesting point in the recent medi- 
cal history of one of our military posts. Before doing so, however, it 
may be well to recall the precise state of the sanitary question which 
seems to be definitely settled by the medical record of this post. 

Nearly twenty years ago, while investigating the seasonal differences 
in the water supply of Fort Bridger, Wyoming, I found that its impurity 
always coincided with the period of prevalence of remittent fevers. 
This, alone, would have proved nothing as to any causative relationship ; 
but certain other considerations tended strongly in this direction. The 
post was situated at an altitude of 7,000 feet. The maximum tempera- 
ture of its hottest months was 87° F.; the mean, 65°. No marshes 
were to be found in its neighborhood, and the streams which ran through 
it had a good fall, rapid current, and high banks. Troops from Florida, 
imbued with ague, speedily recovered their health and spirits in its in- 
vigorating mountain climate. It certainly was a non-malarious station, 
and yet whenever the organic constituents of the stream, which supplied 
the drinking water, were such as to yield high rates of albuminoid 
ammonia, remittent fevers became prevalent. Many other facts and ex- 
periences entered into the argument to prove the causation of these 
fevers by the water supply, but it is needless to recapitulate them here, 
as they are given in full in a paper on ‘* Mountain Fever and Malarious 
Waters,” published in the AZedical Fournal of the Medical Sctences, 
January, 1878. This paper met with favorable comment at the hands 
of Prof. DeChaumont, who made an abstract of it for the British Army 
Medical Report, and instanced some investigations in the high lands of 
India that seemed to sustain the theory of malarious waters. 

Nevertheless, in this country the paper made few converts. Our 
medical men, particularly in the South, where remittents are endemic, 
were pervaded with the idea of an aérial poison generated in the soil by 
the combined influence of heat and moisture on its organic matter, and 
exhaled therefrom during the hours of darkness, low-lying, creeping 
over the surface, wafted by the winds, but readily dissipated by the 
warm rays of the sun. Exposure to malaria accounted for all the cases; 
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and if, in some instance, the source of the malarial emanation was not 
discovered, the failure was attributed to a want of thoroughness in the 
investigation. Similar views prevailed in Europe, where, in the search 
for the exhaling surface in obscure cases, even the garden mould in 
flower-pots on the bedroom window sill was convicted of guilt by so 
great an authority as Tommasi-Crudeli. 

Malarious waters usually exist in malarious districts, where all classes. 
of malarial disease may be readily attributed to the aérial miasma. It is, 
therefore, difficult to prove the relationship of cause and effect between 
: the impure water and the disease following its use. During my service 
with the National Board of Health I had a number of experiences which 
strengthened my belief in the theory of water causation. For instance, 
when examining the cisterns of New Orleans, La., a former president of 
this association, Dr. C. B. White, brought me a water sample suspected 
to contain lead. I reported it to be a cistern water free from lead, but 
so charged with organic matter as to be equivalent to swamp water, and 
hence dangerous in view of remittent fever. Having given this opinion, 
I was informed that the cistern was situated in the well paved and non- 
malarious part of the city, and that the owner of the premises, a woman 
who used no other water and who had not been away from the vicinity 
of her home for many months, was then dangerously sick with remittent 
fever. The suggestion of lead in the water was made merely to keep 
the analyst ignorant of the real object of the inquiry, which was whether 
the character of the water would account for the otherwise unaccountable 
presence of the fever. 

The repetition of such experiences led me to regard the occurrence of 
remittent fevers in cities supplied with surface water as due to malaria 
in the water, just as those of Fort Bridger were due to the organic im- 
purity of the stream which was its source of supply ; and at the meeting 
of this Association in Detroit, Mich., in 1883, I had the honor to invite 
attention to the subject in a paper entitled ‘‘ The Prevention of Malarial 
Disease,” showing the probability of the existence of the malarial cause in 
such waters and the possibility of removing it by filtration. The paper 
ended with the following sentence: ‘* These views are submitted to the 
Association not as sustained by the testimony brought forward, but as 
having so much support from observed facts as to merit consideration 
and to call for a close and continued study of the modes of entry of 
malaria into the system, to the end that, if sustained, the remedy, which 
involves only an outlay of money, may be applied.” 

Since then, and without the publication of much new or ‘striking evi- 
dence, the theory of the ingestion of malaria in the drinking water has 
been extensively accepted. Valuable testimony was reported from India 
in 1884. Large districts at the base of the Himalayas, which were re- 
garded as uninhabitable on account of the deadly fevers that prevailed 
in them, were successfully settled by constructing masonry wells forty 
feet deep. The change from insalubrity to health was sharply marked 
and coincident with the abandonment of the use of surface waters. 
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These reports were but slightly noticed in the English medical journals, 
as the British practitioner at home has little interest in remittent fevers ; 
and our own journals also failed to bring them into prominence. 

Our army medical officers, for some years back, have been urging 
earnestly the supply of our military posts with water free from possibili- 
ties of typhoid fever. The success of their efforts in this direction has 
been marked by a gradual lessening of the malarial rate of sickness in 
the army as a whole. Much of the reduction must be attributed to 
improvement in drainage, in the construction of barracks, and the aban- 
donment of insalubrious posts. Some medical officers, however, 
discovered a marked diminution of their local malarial rate subsequent 
to the introduction of the new and purer water supply. Dr. M. K. 
Taylor, for instance, reported this from Fort Sill, Okla. ‘‘It is difficult, 
however, to determine from the sick rates of a post what is its actual 
malarial rate, for the troops are frequently out on field service, where 
they meet with exposures that place many of them on sick report on 
their return, and their malarial diseases are credited to the post, although 
it may be situated in a dry and perfectly healthful location. Statistics 
vitiated in this way have thrown a veil of doubt on the results that have 
been claimed, because the claim necessarily rests on the statement of the 
medical officer that few or none of the malarial cases originated at his 
post.” 

However, the post surgeon at Fort Brown, Texas, presented during 
the past year a report that is free from ambiguity. This post, opposite 
Matamoros, on the Rio Grande, has heretofore been regarded as a no- 
toriously unhealthy station, owing to the prevalence of malarial fevers. 
In his annual report for the fiscal year 1889 the surgeon-general of the 
army says [page 27 ]|,— 

*¢ At Fort Brown, which must be set down as the most unhealthy post 
in the country, 286 cases of malarial disease, or nearly two attacks yearly 
to each man of the 144 constituting the garrison, added 1,986.11 to the 
admission rate per thousand of strength and 26.72 to the non-effective 
rate. These fevers alone gave this post a much higher rate of admission 
than was given to the army by all diseases and injuries. Thirty-two 
venereal cases also figured largely in increasing the rates, particularly 
that of non-effectiveness, to which thdy added 20.61. The sanitary site 
of this post, its rotten and worthless buildings, and the proximity of the 
towns of Brownsville and Matamoros, sufficiently account for the sick 
record which it presents.” 

On page 32 of the same report the medical director explains what he 
considers to be the cause of the sickness : 

*¢ During the month of November, 1888, 58 per cent. of the command 
at Fort Brown was taken on sick report for intermittent fever alone. 
This does not fully represent the ill health of the command. Qn an in- 
spection of the post, February 24, 1889, when the number of admissions 
had fallen much below that of November, I found members of nearly all 
the officers’ families suffering with some form of malarial troubles. I 
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was informed that many of the men, when suffering from chills, pre- 
ferred continuing on duty to reporting sick. The washed-out appear- 
ance of nearly every soldier in the command plainly showed the 
unhealthy surroundings. This post is closely hemmed in on the north 
by a large town (5,000 or 6,000) which is practically undrained and 
filthy beyond description, on the east by a marsh, and south by a la- 
goon, which for eight months of the year is cut off from the river. Into. 
this marsh and lagoon all the sewage of the post drains. The lagoon is. 
within thirty feet of the officers’ quarters, and the marsh crowds up on 
occupied buildings on the other side. ‘There must be taken into account _ 
the probability of the command being hemmed in by a yellow-fever quar- 
antine. It will be a mild epidemic that does not decimate it in its 
present condition. If this unwholesome spot must be occupied I can 
only recommend that the garrison be reduced to the minimum and en- 
tirely changed-every year.” 

In the report for the year 1890, Fort Brown is again shown to have the 
worst record of any post in the army, and on page 37 it is stated that,— 

‘“¢If Fort Brown, Texas, were expunged from the list of military sta- 
tions, the prevalence of malarial disease in our army would be greatly 
reduced. That post had an admission rate of 1,876 per thousand of 
strength and 38.58 of non-effectiveness.” 

This is certainly enough to define the reputation of this most undesira- 
ble station. 

However, in the report for the following year, 1891, a change is 
observed to have occurred, but no explanation is given. Speaking of 
malarial fevers, page 30, it is said that,— 

‘¢ The record of Fort Brown, Texas, was much improved during the 
year. Instead of 1,876 admissions per thousand of strength it had only 
325.91, and instead of 38.58 of non-effectiveness it had only 8.32. This 
alone does much to account for the lowering of the malarial rate of the 
army. Seven posts had relatively more admissions and non-effectives 
than Fort Brown.” 

During the past year a rapid improvement in the health of the post 
was observed. The admission rate for malarial disease was only 16.13, 
per thousand of strength, and its non-effective rate 0.35, the average 
malarial admission rate of the army having been 62.23, so that this post, 
which had for so long the unenviable repute of being the most unhealthy 
of the army, has changed position on the list, and this notwithstanding 
the continuance of all its unsanitary surroundings, the undrained and 
filthy town on the north, the marsh crowding up on the east, and the 
lagoon cut off from the river for eight months of the year almost at the 
doors of the officers’ quarters on the south. 

In view, however, of the knowledge already gathered concerning 
malarious waters, we have not to seek long for the cause of the change at 
Fort Brown. During the years of insalubrity the garrison drank the 
muddy and impure water of the Rio Grande, and during the past, and 
part of the previous, year they drank a non-malarious water. In 1890 
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an ice machine was sent to the post to supply the fevered sick in the 
hospital with ice for cooling draughts. It answered its intended purpose 
efficiently, but incidentally it did much more. It prevented the very 
fevers which it had been sent merely to alleviate. A condensing coil 
was attached to the machine, which was thus enabled to supply the gar- 
rison with cool, distilled water, and as this was so much superior to the 
former supply it was immediately used by all for drinking and cooking. 

This appears to me to establish the doctrine of malarious waters by 
testimony not drawn from meagre reports in general terms of what has 
been effected by the use of deep well water in far away India, but by the 
full and accurate records of the medical department of a military post, 
which is even nearer to this city of Mexico than to the city of Washing- 
ton, to which its reports are rendered. 

Commenting on the lessened malarial rates of Fort Brown and other 
Texas posts that are supplied with ice machines, Surgeon-General Suth- 
erland has recommended their issue to other posts that have a water sup- 
ply of doubtful quality. 

Distilled water for potable or culinary use is free from all danger in 
times of epidemic, whether of typhoid, cholera, or yellow-fever. Every 
circular issued recently by boards of health, national, state, or local, in 
anticipation of cholera, has referred to the danger in the water supply, 
and has directed the boiling of water to eliminate that danger. Water 
from a condensing coil is just such water as has been so generally recom- 
mended. It is free, also, from the danger of propagating the malarial 
fevers that are endemic in so many parts of the American continent. 

In ordinary times the boiling or distillation of water is too costly for 
the general supply of large communities. Typhoid and malarial fevers 
are those which should be excluded. Every water that is tainted with 
sewage has typhoid possibilities, and, as has been shown by the Standing 
Committee of this Association on Pollution of Water Supplies, the only 
method of avoiding these possibilities is to obtain a water free from sew- 
age contamination, and to preserve it in that condition. Surface waters 
that from the character of their water-shed are free from danger of 
typhoid, may nevertheless be credited with malarial possibilities ; and if 
the albuminoid ammonia distilled from them in laboratory experiments 
be large the possibility becomes a probability. Fort Brown was 
accounted a most insalubrious station, owing to the malarious exhala- 
tions from its marshes and lagoons, yet it seems that so far as regards 
sickness from such exhalation it was no more insalubrious than any of 
our sea-coast health resorts. The so called endemic fevers of this great 
continent are the same fevers that until now have been called endemic at 
Fort Brown. Intermittents in the spring and the remittents in the 
autumn undermine the health and destroy the energies of numberless 
communities, and their sites have been and are regarded as insalubrious, 
without remedy until several generations of sufferers shall have reclaimed 
the marshes and overflowed lands. This may be the case in many 
instances, yet the question arises, How many others are insalubrious only 
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as Fort Brown was insalubrious? How many of our people might have 
been saved, like the garrison of that post, from the ravages of severe 
autumnal epidemics by ceasing to take into their systems the prime 
cause of the disease in every glass of water which they drink! 

During the prevalence of these fevers in scattered settlements depend- 
ing on cistern water, the plan of boiling the water before use is judicious, 
particularly when, as is usually the case at such times, the water is low 
and the sediment thick and foul. For larger communities dependent on 
a general supply from surface collections, ponds, lakes, dams, or flow- 
ing streams, some other means of public protection must be adopted. If 
the water is obtained from a large and generally turbid steam, every 
effort should be made to provide a purer supply, because typhoid as 
well as malarial fevers may be propagated. If the water is derived 
from sources that are free from sewage, the elimination of the malarial 
poison only has to be considered. 

The methods in use of purifying surface water are sedimentation and 
filtration. Sedimenting basins are in general use in the United States, 
but we have no information concerning the influence of this process on 
malaria in water. Perhaps, were the sedimentation prolonged suffi- 
ciently, the impurity, including the malarial cause, might be precipi- 
tated ; but we do not know this. We do not know, however, that sedi- 
mentation as generally effected is not sufficient to render a malarious 
water harmless. The water of the Rio Grande was pumped into sedi- 
menting tanks for the supply of Fort Brown during the whole period 
covered by its record of insalubrity. 

On the other hand, we are fully aware that the changes which take 
place in a water during its filtration by natural means are all sufficient to 
deprive it of a malarial taint. No malarial disease has ever been attri- 
buted to deep well-water; and the substitution of such a water for sur- 
face supplies has always lessened the malarial rates of the people thus 
supplied. Whether filtration as artificially effected, either by filter beds 
in connection with sedimenting basins as used in England, or by the fil- 
tering plants that have been established by many in the United States, 
be effectual in removing malaria, remains to be ascertained by a study of 
the health records of these towns before and after the use of the filtered 
water. 

At all events, artificial filtration offers the best known means, outside 
of distillation, for rendering a surface water non-malarious, and of reliev- 
ing localities hitherto regarded as insalubrious from their evil repute in 
this respect. 


XLIV. 


THE QUARANTINE OF THE FUTURE. 


By W. C. VAN BIBBER, M. D., 
Baltimore, Md. 


What kind of a quarantine shall governments offer to the commerce of 
the world? 

The answer is a plain one; it must be a pleasant quarantine. Nor 
is this plain answer as new and original as it is generally supposed. As 
far back as the time of Erasmus, it is said in one of his letters, ‘* I have 
read how a city was once delivered from a plague by a change in the 
houses, made at the suggestion of a philosopher.” 

In More’s ‘* Utopia” this passage occurs: 


In the circuit of the city, a little without the walls, they have four hospitals, so big, so 
wide, so ample, and so large, that they may seem four little towns. . . . . These 
hospitals seem so well appointed, and with all things necessary to health so furnished, 
and, moreover, so diligent attendance through the continual presence of cunning physi- 
cians is given, that, though no man be sent thither against his will, yet, notwithstanding, 
there is no sick person in all the city that had not rather be there than at home in his 
own house. 


Coming down to more recent times, I quote from an editorial in the 
Baltimore Suz of September 16, 1892, in which it is urged that,— 


A quarantine against the introduction of any plague from a foreign country must be 
enforced on the frontier. On the sea-board it must be enforced at the seaports where 
persons and goods from abroad find entrance and admission into the country. In the 
course of an admirable article in favor of national control of all the quarantine regula- 
tions in the Medical News of September 10, Dr. E. O. Shakespeare, the well known chol- 
era expert and newly appointed health officer of Philadelphia, puts this pertinent and 
unanswerable question : 

“ Why should the direction, expense, and responsibility of a system of common defence 
against the inroads of foreign diseases any more than against invasions of foreign foes * 
be assumed and borne by those municipalities and states that happen to have a maritime 
location? Why should the vast majority, located inland, be allowed to shift their 
responsibilities and obligations, or be denied a voice in the direction of affairs which 
so closely concern them? The protection of the public health by maritime quarantine is 
a matter that interests not merely a narrow belt of seacoast; it seriously concerns the 
whole of the vast territory between our shores. 

“The last terrible yellow-fever invasion, which threatened to extend far up the valleys 
of the Mississippi and Ohio rivers, attracted the attention of congress, and led to the 
enactment of a law in 1890 investing the president with large powers in regard to a quar- 
antine between the states. Those powers should now be extended and defined so as to 
embrace every case of possible infection coming from abroad. And out of the national 
treasury, not at the expense of particular states or cities, still less out of the pockets of 
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patriotic and philanthropic citizens should come the means for the establishment and 
maintenance at every exposed point, especially at all the large seaports, of adequate 
quarantine establishments, prepared and equipped beforehand to meet all probable 
emergencies in a manner conformable to the civilization of the age and the dignity and 
greatness of this country.” 


A pleasant quarantine can be made, one which with the combination 
of arts and sciences now at command shall inspire general confidence. 

Again, at the quarantine conference held in Montgomery, Ala., in 
March, 1889, the idea of a pleasant quarantine was outlined and detailed. 
A pen and ink sketch was given of the principle, as well as an illustra- 
tion to show its practical working. 

In speaking of the quarantine of the future, it was said,— 


I desire to enlist your interest in the design of an establishment for the promotion of 
health and the suppresion of disease, and particularly for the prevention of cholera, etc., 
in the United States. 

I will call my design, for the present, a system of quarantine, as its first object is to 
prevent the introduction and spread of communicable diseases. But I energetically pro- 
test against my views suffering prejudice by reason of the repellant associations which 
are too often—and often too justly—connected with that name. As the hospital of 
to-day is something very different from the “lazaretto ” or lepers’ house of the Middle 
Ages, so the quarantine of the future must be something different from the inefficient, 
and, at best, unattractive quarantine of to-day. I will therefore call it “The Govern- 
ment Bureau of Health and Quarantine.” And I look forward also to a system which 
will be not only scientific and effectual, but attractive; so that those for whom it is pro- 
vided, whether for personal treatment or public safety, will rather be lured to it than 
repelled, and the sick gladly avail themselves of its beneficent arrangements. I look 
forward to an establishment worthy of any government which may found it, and a pride 
to her citizens. 

If such a result be desirable, and if the design which I shall broach promises to real- 
ize such a result, then it remains to explain to the public what a well-equipped and scien- 
tific system ought to be and may be; and how thoroughly, if supported by wise laws and 
seconded by public opinion, it can now cope with those communicable diseases which 
have been often causes of wide-spread suffering, and of the wildest terror. 

There is an old saying that “ Afflictions are often blessings in disguise.” Though in 
no case, perhaps, is the disguise thicker and harder to penetrate than in that of a great 
epidemic, yet even here it lies with us to make the proverb good, if the afflictive experi- 
ence leads us to devise improved modes of building, and other measures for continued 
cleanliness intended to prevent the recurrence of cholera. 

Recent advances which have been made in the study of the quarantined diseases will 
permit some things to be done now with safety which were not formerly allowed. For 
example, formerly, if a community proposed to place a quarantine establishment in an 
accessible, convenient, and desirable situation, such opposition would be made, and such 
influences brought to bear, that the eligible site would have to be abandoned, and the 
buildings necessarily located in some unattractive, inconvenient, and perhaps unhealthy, 
place,—turned out into the wilderness like the scape-goat and pursued even there by the 
fears and aversion of the whole community. All this is, or should be, a by-gone state of 
things. In Baltimore, when, more than sixteen years ago, the late Johns Hopkins bought 
thirteen acres of land within the city, and proposed to build thereon a public hospital, 
there arose strong opposition on the ground of prejudice and the dread of spreading 
disease ; but now that the noble foundation which bears his name is erected, none of this. 
feeling exists. Our people are logical, and it did not take long for the objectors to see 
that the function of a hospital is to extinguish disease, not to spread it; and that com- 
municable diseases are far less dangerous to the community when confined under the 
immediate control and supervision of a corps of physicians and nurses, who may be able 
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to sterilize the germs emanating from infected patients, than if these latter were allowed 
to scatter themselves throughout the community and become foci of infection at many 
points. 

The fact is, that it is only necessary for the people to understand how different the 
well appointed scientific quarantine of the present day ought to be from the traditional 
quarantine of the past, for their views and prejudices to undergo a radical change. 

A properly built and appointed quarantine may be an embellishment to any city. Its 
buildings should be imposing, its grounds spacious, ornamental, and well kept, and have 
the beauty and the advantages of a public park. The establishment becomes one of the 
attractions of the city, and neighboring property is enhanced in value. Those who have 
seen the Johns Hopkins hospital (to which Baltimoreans always take guests from 
abroad, as one of the chief attractions of the city) can bear out what I say. 

If proper ideas can be disseminated on this matter; if the people can be convinced 
that a quarantine can be made safe, efficacious, and at the same time attractive, that it 
will effectually prevent not only the spreading of disease, but the spreading of panic, 
such a quarantine will certainly enlist in its favor the whole body of public sentiment. 
But, to attain this desirable end, the community must be enlightened as to the results 
which have followed the study of quarantined diseases and the use of sterilizing agents. 
in combatting them. 


The diseases now quarantined in this country (the United States) are 
four : Cholera Asiatica, yellow-fever, small-pox, and typhus fever. It 
is the clear and urgent duty of all people to prevent the introduction of 
these diseases into any country if they can. That it can be done, if the 
proper means are taken, is universally believed. 

How shall we, as a convention, recommend making the attempt? It 
is not without preparation that I offer a plan. 

It consists of large and spacious buildings as a quarantine, situated 
on the most commanding and attractive location; and these buildings 

should be connected with the city where located by means of railroads, 
telegraphs, telephones, electric transits, etc. It is intended that the spa- 
cious grounds shall be laid out as a park, portions being reserved for the 
exercise and recreation of convalescents, and other portions for those 
who come from an infected ship or locality but exhibit no symptoms of 
the disease, and who, of course, are most likely to be impatient under 
detention. 

~ Quarters should be provided for those in the main building, and every 
practicable arrangement made to render their sojourn as pleasant as pos- 
sible. The whole establishment should be located in as attractive and 
healthful a site as possible, and given as much the air of a summer 
health resort as may be consistent with the purposes for which it is 
destined. 

The main building would be the place at which all information should 
be centred, and from which all authority should emanate. Here would be 
the head-quarters of the medical staff; and here the knowledge acquired 
at the bedside would bear its fruits. Here should be kept models and 
designs for building; here should be exhibited the highest standard of 
cleanliness ; here should be formulated sanitary rules. Each subsidiary 
department should be complete in itself. 

The working of such an establishment would be something like this: 
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On the appearance of a case of cholera anywhere, or the landing of 
passengers from an infected ship or other locality, the staff would be 
immediately communicated with. At once officers would be dispatched 
to remove the infected or suspicious persons, to investigate the circum- 
stances thoroughly, and take all necessary measures. The very presence 
of these officers, and the knowledge that the matter was being promptly 
and efficiently dealt with, would quiet alarm. 

If I may use a familiar comparison, it would resemble the introduc- 
tion of the modern fire department into our city. I can remember when 
Baltimore was protected only by volunteer fire companies, with hand- 
apparatus. Many of these firemen were brave and devoted men, but 
there was no proper organization, no discipline, no efficient appliances. 
They worked at random, and at a disadvantage. Any one who chose 
might offer his advice or his services, and this well meant zeal was often 
a hindrance rather than a help. The consequence was that a large fire 
spread alarm over the city. Now that we have a thoroughly organized 
department, with experienced chiefs, improved apparatus, and thorough 
drill, the fire alarm scarcely causes a ripple of excitement. Every one 
knows that whatever can be done will be done, and that the whole busi- 
ness is in the hands most competent to manage it. 

The practical advantages of such a system as I have described may be 
summed up as follows: 

1. It would prevent panic; for nothing could be more reassuring to a 
community than the knowledge that there was such a body of men at 
all times ready to meet the first appearance of disease, and thoroughly 
provided with the means to cope with it. 

2. It would give the greatest facility for preventing the outbreak of an 
epidemic and subduing the germ if it made its appearance. 

3. It would give the best possible facility for the recovery of patients 
attacked, by combining the most effective medical treatment with the 
most perfect possible sanitation. 

It is, therefore, eminently the proper thing, and the right time now, 
that the state, municipal, and federal governments of the world should 
unite, and by utilizing the collected treasures of knowledge, show to the 
world the needed pleasant and happy quarantine of the future. 

I am aware of an objection that may be raised to my plan. It may be 
said that if it succeeds—if communicable diseases be stamped out or 
reduced to a minimum, our staff of trained physicians and assistants will 
have nothing to do. I answer, that I would make the institution which 
has been proposed the permanent centre of hygiene for the whole state. 
Now, hygiene and sanitation never rest; they are always furnishing new 
occasions for deliberation, investigation, and action. Sudden outbreaks 
of typhoid, of diphtheria, of the more malignant types of zymotic dis- 
eases, can often be traced to local or preventable causes. In such cases 
as these—and they are constantly occurring—our staff would be called 
upon. Many other cases will occur to you, which I need not suggest. 
I think that in denominating the institution a permanent centre of hygi- 
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ene I meet the objection fully. Besides preventing panics, and giving 
every possible chance for promptly subduing and curing cholera and 
yellow fever, this advanced and elevated treatment of these diseases will 
have a tendency to change or reduce their management from a rough 
and pestiferous detention, to an enlightened and agreeable attendance 
upon the advanced laws of the treatment and prevention of communica- 
ble diseases. This change, I think, is due alike to the unfortunate 
patients themselves, and it will be by far the best policy for the public. 

It is peculiarly fitting that a paper upon quarantine should come 
from this convention at its meeting in Mexico, because from the confines 
of the Spanish speaking governments comes one of the most deadly of 
the quarantined diseases—yellow fever, which disease, it has been 
proved, may be prevented by proper sanitary care, and can also be pre- 
vented from entering another country by such a quarantine as has been 
here delineated. 


XLV. 


CONTAGIOUS DISEASES ON THE RIO GRANDE BORDER. 


By Dr. W. M. YANDELL, HEALTH PHYSICIAN, 
El Paso, Texas. 


E] Paso had by the census of 1890 over 10,000 population; Juarez, 
Mexico, has a population estimated at from 6,000 to 10,000, no census 
having been taken. The cities are separated by the Rio Grande river, 
which is either not running or is low enough, for several months in the 
year, to be easily waded, and is spanned by two combined street-car and . 
wagon bridges. 

The following table I have compiled from the official records of the 
two cities. Under the head of ‘+ Diphtheria, etc.,” I include scarlet-fever 
and croup. There were but few deaths from either, and croup is 
included on account of the liability of non-professional persons to con- 
found it with laryngeal diphtheria. 
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For the three years Juarez shows a death-rate, from contagious dis- 
eases, six and one half times greater than El Paso. Dr. Jesus Chico, of | 
Guanajuato, Mexico, in his paper on ** Diphtheria in the Mexican High- 
lands,” in Transactions American Public Health Association, Vol. 
XVII, p. 206, says,— 

‘¢ We physicians, now well aware of the possible danger, take every 
personal precaution we can, and admonish seriously the families to take 
the required measures; but in the immense majority of cases they give 
no heed to our advice, partly on account of their not being sufficiently 
educated to acknowledge the necessity of the sacrifices required, and 
partly because experience has shown them that the danger of contagion 
is avery remote one. The walls are neither scratched out of their first 
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layers nor whitewashed; furniture, dresses, and bed-clothes are not 
burned, and the brothers and sisters of the patient do not discontinue 
their attendance at school.” 

Dr. Chico also says that in Guanajuato they ‘‘ have had several small 
epidemics which vanish without any effort to check them.” 

What is quoted above is true as to this border, and might be said of 
small-pox, almost as well as of diphtheria. 

In El Paso the maximum penalty for failure to report a case of conta- 
gious disease is a fine of one hundred dollars, and thirty days in jail ; iso- 
lation of the sick; discontinuance of attendance on schools, churches, 
and public assemblies by other members of the family; private funerals, 
disinfection, etc., are rigidly enforced. 

There had been no small-pox of any consequence on this border for 
several years prior to 188g, and for this reason I commenced with that 
year, in preparing the table. 

Diphtheria is perennial in the Mexican villages on this border, and in 
the village of Socorro, sixteen miles below El Paso, in Texas, with a 
population of eight hundred, all Mexicans, there were twenty-three 
deaths from diphtheria in one month in the spring of 18or. 

Small-pox killed sixteen more of the unfortunate villagers within two 
months in the same spring. In other words, Socorro with eight hundred 
people had thirty-nine deaths from diphtheria and small-pox in three 
months, while El Paso, with over ten thousand population had twenty- 
three deaths from the same diseases in three years, and of these fourteen 
were Americans and nine Mexicans, though the Mexicans constitute but 
about one fifth of El] Paso’s population. It should be said that the Mexi- 
cans make up nine tenths of the city’s poor, and that they are almost 
universally poor, but on the other hand their utter disregard of all pre- 
cautions to prevent the spread of contagious diseases, except from fear of 
the law, is not questioned. 

The startling facts above set forth could be easily multiplied, in fact I 
am not afraid to say they can be duplicated in every Mexican village on 
this border. 

The Mexican government has passed the necessary laws for protecting 
the public health, and many Mexican physicians are alive to the impor- 
tance of enforcing them, but the masses are to be taught by the strong 
arm of the law only. Laws for the protection of the public health are, 
except in our Mexican communities, more strictly enforced in our coun- 
try than in Mexico, because the masses in our country fear contagious 
diseases, while the masses in Mexico do not. That there is room for 
great improvement in sanitary matters in our own country is not denied, 
but we of El Paso are endeavoring to educate the villages round about 
in Texas, and with some success. Only by looking the truth in the face 
can we go forward, and while the facts in the foregoing are not pleasant 
to contemplate they are facts nevertheless. 


XLVI. 


A MODIFICATION OF INNER-QUARANTINE REGULA- 
TIONS, AS ESPECIALLY APPLIED TO EPIDEMICS 
OF YELLOW-FEVER. 


By D. B. BLAKE, M. D., HEALTH OFFICER, 


Cuero, Texas. 


In presenting the plan herein proposed, it may not be improper to 
state that the subject-matter was written up some two years since for 
presentation to the surgeon-general of the United States, but was never 
forwarded. 

And it is proper that I further premise by saying that the term inner 
quarantine is used as in contradistinction to outer quarantine: the first 
being understood to apply to the system which is practised in the effort 
to hold the epidemic within certain definite limits after it has obtained a 
footing on the main land; the latter to that system which obtains in 
holding the disease in the offing. With this latter this paper does not 
treat. 

The principle of the quarantine, Mr. President, is good; its results. 
have sustained the expectations of its advocates: no candid observer will 
venture to assail it. And yet, like other beneficent institutions, it is sus-- 
ceptible of improvement. And when we, as an association, working: 
together for the noble Christ-like purpose of doing good to our brother-. 
man, have succeeded in any measure in mitigating some of the evils result-- 
ant from efficient quarantine, we have added to that efficiency and have: 
taken a stride forward in popularizing this defensive sanitary regula- 
tion. 

Many hundred years was the great Chinese wall in building, for the 
purpose of keeping back the northern hordes from China’s fair fields. 
Many hundred years we have been coming to our present status in 
quarantine science. The need for the one has ceased to exist; it merely 
stands a monument to man’s energy. ‘The other is yet in process of 
building, and every idea placed therein, that tends to its final perfection- 
ment, is in line with the work of this Association. I have come, Mr. 
President, with what I confidently believe is such an idea, as an offering 
for this cause. ‘True, sir, in the onward march of science, fostered and 
stimulated by this and kindred associations, we may arrive at a period 
when, like the Chinese wall, quarantine will become a relic, while the 
microbic hosts are reduced to compliant servitude in the great domain of 
the ‘* healing art.” This in confident anticipation ; but till that good day 
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arrives, let us bestir ourselves in utilizing this protective wall to the 
greatest advantage, and yet with the least hurt or injustice to the dis- 
tressed and afflicted. 

In the maintenance of an efficient inner quarantine during an epi- 
demic of yellow-fever, the citizens of the infected zone must remain 
exposed to the disease, or run the gauntlet of the 1 and 20 days’ quaran- 
tine detention. To many this latter is more distressing than the risk of 
taking the disease. At best the station is but a hurriedly constructed 
and unsatisfactory arrangement; in the nature of the case it cannot be 
otherwise. And here delicate females, children and all, are thrown into 
camp and subjected to vicissitudes of weather that cannot be foreseen. 
Worse, they are in intolerable mental distress at being in such manner 
detained. For you will readily understand, sir, that they live in daily 
apprehension of the disease appearing in this camp, and then comes 
removal to another, and possibly another, ad infinitum ; or the principle 
of efficient quarantine must be violated, by permitting persons who have 
been in dangerous proximity to depart without due and consistent refer- 
ence to the time limit. 

Again: this disease we may say invariably first appears in some of our 
sea-port towns; the quarantine camps are located contiguous thereto; 
this insures the camps or stations being in a low, insalubrious region, in 
almost all instances. So, though the disease from which the refugee flees 
does not here overtake him, yet is he in imminent danger from some 
form of paludal fever, which sometimes is not one whit short of ‘* yellow 
jack ” in point of fatality. 

Then let us consider how much is added to the difficulty of maintain- 
ing efficient quarantine under such circumstances. See it as depicted in 
the public press, during the epidemic in Florida some years ago. The 
people cannot be held within the quarantine lines; they filter through, 
spread abroad through the regions beyond, carrying with them, possibly, 
the seed germ that is to become a new focus. 

To better this condition, let us proceed to consider the following sim- 
ple plan: 

High up on the mountain chains of our respective states there are 
beautiful healthful plateaus ; on these one or more permanent quarantine 
stations might be established, kept and maintained by our general gov- 
ernments. Being placed under military control, they may be made mili- 
tary posts. Here can be erected all needed buildings for the accommoda- 
tion, comfort, and sanitary protection of the refugees, as also for the dis- 
infection of baggage, etc., and for the study and investigation, scientific 
and clinical, of this as yet imperfectly understood disease. An outbreak 
of yellow-fever occurring, the citizens of the afflicted district are urged 
to, as far as practicable, desert their homes and flee to this ‘‘ city of 
refuge,” there to remain the prescribed limit, when they are given cer- 
tificates and sent on their way. Confidence is thereby restored, and the 
citizen comes to aid rather than to curse and dodge the quarantine. The 
material upon which the disease would feed is removed from its reach ; it 


322 MODIFICATION OF INNER-QUARANTINE REGULATIONS. 


cannot follow and live. Asa result, the epidemic is at an end—is held 
in abeyance till the coming of ‘‘ white jack” (frost) effectually puts an 
end to ‘* yellow-jack fever.” 

This, Mr. President, is the plan; simple, yet difficult. Should this 
Association deem it practicable, worthy, and to be desired, then comes 
the matter of detail, and afterwards the adoption and execution by 
our several governments. In this there will arise complications and 
difficulties. 

It may clash with the peculiar rights and prerogatives of state 
sovereignty in republican governments. The passing of quarantine 
trains, though under guard, through cities and towns to reach these per- 
manent stations, may arouse antagonism ; other contingencies will arise ; 
but let us not now be concerned over-much for these. ‘The rather, let 
us determine if there be the necessity for such an undertaking. Should 
this Association so decide, then may we not take to ourselves the flatter- 
ing assurance that we can set in motion influences which will overcome 
all obstacles? I confidently so believe. 


Ne el ee 


PIS VET 


THE SANITARY RELATIONS OF TEXAS AND MEXICO, 
AND THE OFFICIAL CORRESPONDENCE 
RELATING THERETO. 


By R. M. SWEARINGEN, M. D., STATE HEALTH OFFICER OF TEXAS. 


The recent achievements of sanitary science have surpassed the expec- 
tations of the most sanguine, and have paved the way to broader fields 
of usefulness. 

The almost perfect system of maritime sanitation, inaugurated by 
Dr. Joseph Holt, that has for a decade protected New Orleans and 
other southern ports from yellow-fever without materially locking the 
wheels of commerce, and the successful measures enforced within the 
last few months in New York against cholera, have strengthened the 
belief that we can control and exclude exotic diseases. 

Reasoning by analogy and in light of the discoveries that epidemic 
diseases are caused by germs susceptible of cultivation and attenuation, 
we are furthermore warranted in the conclusion that vaccination will be 
the great preventive remedy of the future. But this knowledge of pro- 
tection given by vaccination is confined almost exclusively to the medi- 
cal profession. The masses of the people, both in the United States and 
in Europe, and especially in the republic, Mexico, are in ignorance of 
the simplest principles that underlie the great science of preventive 
medicine. A duty imperative upon us as sanitarians is their enlighten- 
ment upon these principles; they should be taught how ¢o not be sick, 
and made acquainted with the fact that one fourth of all the deaths over 
the world are the result of causes easily preventable; they should know 
that science is doing all that human agency can do toward the eradication 
of these diseases, and yet, without this knowledge on their part, and 
their sympathy and co-operation in the application of sanitary princi- 
ples, the best labors of the great investigators will avail nothing. 

At present we are concerned more especially with small-pox. In 
some parts of Europe, notably in Ireland, the peasantry are in profound 
ignorance of the benefits of vaccination, or are incredulous and will not 
accept it if offered, and still resort to the inhuman practice of purposely 
exposing their young to the disease for future protection, believing that 
it is less fatal with children than with adults. And to-day, while the 
advanced sanitarians of Mexico are in the forefront of sanitary progress 
and enlightenment, the peasantry of that country are as benighted as 
though Jenner had never lived, nor Pasteur made a discovery. I am 
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reliably informed that small-pox is endemic in many of the rural dis- 
tricts, and that the opportunity to secure vaccination is the exception, 
and is rejected if offered—the ignorant still adhering to the practices, 
traditions, and customs of their ancestors ;—esteeming it a virtue to have 
had the disease in childhood, they will purposely expose their young to 
the infection. Small-pox is thus purposely propagated and perpetuated ; 
and Texas, by reason of her proximity and the natural close social and 
commercial relations of the two countries, is the sufferer. The health 
officials of Texas have no means of knowing when or where the disease 
is prevailing in Mexico; therefore we are powerless to prevent the intro- 
duction of the infection into our lines, unless we assume that the whole 
country is infected and exclude all. In nearly every instance where 
small-pox has made its appearance on our western border it has been 
introduced from Mexico. In many instances an American citizen visit- 
ing Mexico, more especially in the winter, will, within a few days after 
his return, startle his neighborhood by developing a case of small-pox. 
The state of Texas, with a border-line of hundreds of miles confronting 
the republic of Mexico, is, of course, more exposed to invasions of this 
kind than are all the other states combined. The intimate business, 
social, and domestic relations between the two peoples living on the 
opposite sides of the Rio Grande, must necessarily endanger both, when 
either is afflicted with contagious or infectious disease ; and a defence for 
one side must be a defence for the other. 

Texas is doing all in her power to protect her people; but unless a 
corresponding effort is made on the other side, it is absolutely impossible 
to eradicate the disease; and our experience of last winter and winter 
before, when we had one thousand nine hundred and three recorded 
cases of small-pox, with a total of four hundred and sixty-four deaths, 
and expended for hospital purposes alone, $150,000, may be repeated 
year after year indefinitely. 

That some idea may be had of the expense attending an outbreak of 
the disease I will mention that the official report made by Dr. Brauna- 
agle, the city health physician of San Antonio, to the state health offi- 
cer shows that in the period covered by said report—the winters of 
18g0-’91-’92— there were 1,109 cases treated in that city and vicinity, with 
300 deaths, and at a cost of $19,541.85. 

We think that under these circumstances Texas has a right to protest, 
and does protest against a perpetuation of these impending evils. 

The knowledge that small-pox is frequent in the rural districts of 
Mexico in proximity to the Texas border, and knowing the great 
repugnance the Mexican laboring classes have for vaccination, believing, 
too, that very little was being done by the Mexican government to 
arrest its progress,—it was not difficult to realize the danger which 
threatened the public health of Texas from that source. Accordingly, 
as state health officer of Texas, I ordered certain restrictions on persons 
and things coming direct from Veracruz, Tampico, and Tuxpan, on 
account of yellow-fever, and also instituted an inspection service of all 
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the trains: entering the state from Mexico, on account of small-pox. 
Upon the promulgation of the rules, his excellency, Sefior Romero, the 
Mexican charge d’affaires, addressed a letter of remonstrance to the sec- 
retary of state at Washington as follows: 


LEGATION OF MEXICO, 
WASHINGTON, September 3, r8or. 
Mr. Acting Secretary: 


Inasmuch as the quarantine which the state of Texas has established against the 
Mexican ports of Veracruz, Tuxpan, and Tampico, is very prejudicial to commerce and 
to the trade between the two countries, especially to the commerce of the last named 
port, where it is well known there is no epidemic, as is proved by the list of deaths which 
occurred in that port during the month of June and the first half of July last (of which 
list I have the honor to transmit you a copy), and as the authorities of Tamaulipas have 
taken the preventive measures of sanitary police, the department of foreign relations of 
my government directs me to take the necessary steps in order that the state of Texas 
may, if possible, raise that quarantine, so far as goods and people coming from Tampico 
are concerned, and in order that it may be less severe in its international sanitary provi- 
sions, which are not thoroughly justified, since in other respects they are unnecessarily 
prejudicial to the commerce and the relations between the two countries. 

I shall be obliged to you if you will kindly present these views to the governor 
of the state of Texas, and I entertain the hope that when that officer shall once be con- 
winced that there is no epidemic in Tampico, he will be pleased to take the course which 


the government of Mexico suggests. I avail, etc., 
C. ROMERO. 


This letter of remonstrance was forwarded to Governor Hogg by the 
acting secretary of state at Washington, accompanied by the following 
note: 


DEPARTMENT OF STATE, 
WASHINGTON, September 8, 1891. 


To His Excellency, the Governor of the State of Texas, Austin: 

Str: I have the honor to enclose for your information a copy of a note from the 
charge d’affaires ad interim of Mexico, of the 3d inst., stating, at the instance of his gov- 
ernment, that the quarantine which the state of Texas has established against the Mexi- 
can ports of Veracruz, Tuxpan, and Tampico, is prejudicial to the commerce and to the 
trade between the two countries. He accordingly asks, that in view of the fact that no 
epidemic exists in Tampico, the quarantine may be raised. 

I have the honor to be, sir, your obedient servant, 
[Signed] WM. F. WHARTON, 
Acting Secretary. 

Enclosure: From Mr. C. Romero, Sept. 3, 1891. 


The foregoing correspondence was referred to the state health officer, 
and in reply to the objections of Sefior Romero I had the honor to 
address the governor of Texas the following letter : 


AUSTIN, Sept. 13, 1891. 
FTis Excellency, the Governor of Texas: 


Sir: The letter of the honorable acting secretary of state, William F. Wharton, dated 
September 8, enclosing a note from the charge d’affaires of the republic of Mexico, 
C. Romero, concerning the quarantine of this state against Tuxpan and Tampico, and 
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referred to this office by your excellency September 12, I have the honor to acknow- 
ledge. 

The quarantine against Tampico and Tuxpan, notwithstanding their freedom from yel- 
low-fever, was, in my judgment, justified, because both of the towns named were in direct 
and frequent communication—one by water and the other by rail and water—with Vera- 
cruz, a badly infected city. I have no reliable official channels for receiving information 
from Tampico, and an epidemic could be progressing there for weeks before the know- 
ledge of its existence reached me. We all know that citizens of infected places are slow 
to admit their infection, and very slow in giving publicity to it. In matters of such vital 
interest to our people, I cannot afford to take risks to please a few merchants and tour- 
ists, nor can I rely upon defences made by a people who denounce quarantines and repu- 
diate vaccination. 

With respectful deference to the statement made in the communication of Minister 
Romero, that the authorities of Tamaulipas have taken preventive measures of sanitary 
police, I know that Tampico has not had quarantine, nor even an inspection service 
against the city of Veracruz this summer; the health authorities of Tampico claiming; 
that “by reason of their cleanliness, epidemics could not prevail there.” 

No one familiar with yellow-fever could endorse a theory so inconsistent with every 
page of its history, and no one familiar with Mexican coast towns would be likely to 
look among them for ideals of cleanliness only dreamed of by modern sanitarians. 

If, however, we grant for argument, that the health authorities of Tampico have attained 
a sanitary perfection that gives exemption from epidemics, we can yet give good reasons: 
for maintaining the quarantine complained of. 

The railway time between Texas, where we have no sanitary Utopias, and Tampico, is 
about fifty or sixty hours. The citizens of Tampico will probably admit, that it is possi- 
ble for a vessel to arrive in their port from Veracruz or Cuba with yellow-fever on board. 
The good people of Tampico, emboldened by the teachings of their health authorities, 
could, without hindrance, visit the ship, and could, but for our quarantine restrictions, 
come directly on to Houston or Galveston, and even continue the journey to New 
Orleans before the development of fever gave evidence of their exposure to infection. 

I could present to your excellency other reasons for interrupting the commercial rela- 
tions between this and our sister republic, but believe enough has been written to 
clearly demonstrate the necessity of a course of action so much regretted by all of us. 

Science has not yet formulated a defence against contagious and infectious diseases 
more reliable than that of quarantine, and until higher lights fall upon us, commerce 
must be sacrificed in the interests of public health. 

In conclusion, I beg leave to venture the suggestion, that these and other quarantine 
annoyances must necessarily embarrass our international relations, until a wise system of 
rules, requiring uniform quarantines and general vaccinations, shall be adopted and 
enforced by both governments. I have the honor to be 

Your obedient servant, 
[Signed] R. M. SWEARINGEN, M. D., 
State Health Officer of Texas. 


EXECUTIVE OFFICE, 
AUSTIN, TEXAS, Sept. 15, 1891. 
Hon. Wm. F. Wharton, é 
Acting Secretary of State, 
Washington, D. C.: 

DEAR SiR: I have the honor to acknowledge the receipt of your courteous favor of 
the oth inst., enclosing to me for information a copy of a note from the charge d’affaires 
ad interim of Mexico, of the date of the 3d inst., stating at the instance of his govern- 
ment, that “the quarantine which the state of Texas has established against the Mexican 
ports of Veracruz, Tuxpan, and Tampico is very prejudicial to commerce and to the 
trade between the two countries.” : 

I submitted the two letters to our very efficient and worthy state health officer, Dr. R. 
M. Swearingen, and beg to hand you herewith a copy of his reply thereto. 
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It is with much regret that the state of Texas is forced, by the apparent inadequacy of 
the quarantine regulations in the republic of Mexico, to resort to rigorous measures in the 
protection of her own citizens against contagious and infectious diseases originating at 
the ports named. 

As a solution of the trouble, I beg to suggest that should the health officers of Vera- 
cruz, Tuxpan, and Tampico be willing to meet those in charge of the quarantine affairs 
of our state at some convenient point, I shall cheerfully have every measure taken by the 
Texas authorities to make the conference satisfactory and successful. With great 
respect, I have the honor to be 

Your obedient servant, etc., 
[Signed] J. S. HOGG, Governor. 


DEPARTMENT OF STATE, 
WASHINGTON, November 30, 1891. 
fis Excellency, the Governor of Texas: 


Str: Referring to your letter of 15th September last, relative to the quarantine estab- 
lished by Texas against the Mexican ports of Vera Cruz, Tuxpan, and Tampico, I have 
the honor to enclose a copy of a note from the Mexican minister here, by which it 
appears that the conference, suggested by you, between Health Officers of Mexico and 
Texas is accepted, and an inquiry is made as to the time of meeting. I have the honor 
to be 

Your Excellency’s obedient servant, 
[Signed] JAMES G. BLAINE. 


MEXICAN LEGATION, 
WASHINGTON, November 23, 1891. 


Mr. SECRETARY: I have the honor to inform you, referring to the note addressed to 
this Legation by the Department of State on the 21st of September last, on account of 
the complaint occasioned by the quarantine which authorities of Texas established 
against the Mexican ports of Vera Cruz, Tuxpan, and Tampico, that the matter having 
been submitted by the Department of Government of the Government of Mexico to the 
Superior Board of Health, that corporation recommended the acceptance of the sugges- 
tion of the governor of the state of Texas, contained in the note which he addressed to 
your Department on the 15th of said September, and which Mr. Wharton forwarded to 
this Legation with his above mentioned note of the 21st of the same month, that a con- 
ference be held between Health Officers appointed by the Government of Mexico on the 
one part, and by others of the same character of the state of Texas, for the purpose of 
considering the proper means for avoiding the propagation of yellow-fever between the 
said state of this country and those of Vera Cruz and Tamaulipas of the Mexican 
republic. 

For this reason, and the government of Mexico having approved the recommendation 
of the Superior Board of Health, I beg you to be kind enough to inquire of the governor 
of the state of Texas where and when he thinks it proper that the Health Officers of the 
state of Texas should meet those whom the government of Mexico may designate, in 
order that this meeting may take place as early as convenient. Accept, Mr. Secretary, 
etc. 

M. ROMERO. 


AUSTIN, January 27, 1892. 
Hon. Walter Wyman, M. D., 
Supervising Surgeon General, 
Marine Hospital Service: 
DEAR Sir: By the enclosed correspondence, you will see that a proposition from His 
Excellency the Governor of Texas, to the government of Mexico, to have an international 
conference, “for the purpose of formulating a co-operative quarantine on the Rio Grande, 
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and at the Gulf Ports,” has, through His Excellency Secretary Blaine, been formally 
accepted, and the time and place of meeting left entirely with the governor of Texas. 

As the conference will assume the proportions and dignity of a sanitary treaty between 
two governments, and as you represent our national quarantine, your presence in that 
conference will, in my judgment, be essential to its success. 

The polite relegation by the Mexican authorities, of the questions of time and place, 
to the governor of Texas, by common ethics would necessitate the reciprocal courtesy 
on his part, of selecting the city of Mexico, or some city in Mexico, as the place of 
meeting. 

The plan of co-operative quarantines that we hope to inaugurate with our sister repub- 
lic, may pave the way to still greater things, and, further on, embrace the states of Cen- 
tral and South America, and all the islands of the yellow-fever zone. 

If we can secure the adoption of efficient systems of rules, that can be enforced at 
every yellow-fever port, and at every port where yellow-fever may possibly exist, and 
have reliable channels for obtaining prompt information (the government giving the 
information becoming responsible for its correctness), we will be in position to not only 
strengthen our commercial relations with southern countries, but we will be able to give 
assurances of protection against the introduction of infectious diseases. 

I most respectfully but urgently invoke your assistance in this undertaking, and trust 
to have at an early date, your views and suggestions concerning it. I have the honor 
to be 

Your obedient servant, 
R. M. SWEARINGEN, M. D., 
State Health Officer of Texas. 


TREASURY DEPARTMENT, 


OFFICE OF THE SUPERVISING SURGEON-GENERAL, 
MARINE HOSPITAL SERVICE, 
WASHINGTON, D. C., March 9, 1892. 
Dr. R. M. Swearingen, 
State Health Officer of Texas, 
Austin, Texas: 


DEAR Doctor: Acknowledging the receipt of your communication of January 27th 
together with copies of the correspondence between the governor of Texas and the sec- 
retary of state, and between the latter and the minister of Mexico, and relating to an 
international conference for the purpose of formulating a co-operative quarantine on the 
Rio Grande, and at the Gulf ports, I have to say that I will be glad to render whatever 
aid is in my power to further the matter in question. So far as time and place are con- 
cerned it would be impossible for me to join such a conference before the adjournment 
of congress, and the most convenient time would be when the American Public Health 
Association meets in the city of Mexico, which will be in the fall. I will be obliged to 
be in Mexico at that time, and it would be impracticable for me to make two trips to 
that city within the year. 

I would be glad to have from you a statement of the propositions that you expect to 
make to the Mexican government, and I will be better able then to state what part in the 
Sanitary agreement the national government can take. It seems to me that we havea 
great deal to demand of Mexico. I would suggest, so far as maritime quarantine is con- 
cerned, an agreement which would forbid the granting of clearance papers to any ship 
bound from the port of one country to any port in another during the quarantine season, 
unless such ship has a clean bill of health, but that acceptance of this bill of health by 
the United States authorities should not be compulsory. 

With regard to border quarantine, I believe that the chief feature of co-operation would 
be the inter-notification with regard to the prevalence of disease. 

I am in receipt of a letter within the last week from Senator Chilton, of your state, 
calling attention to the necessity, as set forth in a letter from Honorable John J. Dix, of 
maintaining stricter quarantine along the border to prevent the ingress of small-pox into 
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Texas, and secondarily, into other states of the United States. I have replied to his 
letter in brief, that the present laws permit action by the United States authorities, 
either to enforce regulations of their own or to enforce those of the state of Texas, and 
that the chief object of solicitude at the present time is to keep the epidemic fund, from 
which the expenses of such service is paid, up to a sufficient amount to meet any possible 
emergency. 

Please let me hear from you with regard to the two points mentioned; first, the propo- 
sitions you will present to the Mexican government, and, second, whether the time of 
meeting in Mexico will be satisfactory to yourself. 

Very respectfully yours, 
[Signed] WALTER WYMAN, 
Supervising Surgeon-General, M. H. S. 


The correspondence between the surgeon-general of the Marine Hos- 
pital service of the United States and health officer of the state of Texas 
terminated with the above letter. 

There is no provision in law, and no precedent of my knowledge, that 
clothes a state official with power to enter into agreements with foreign 
governments, or to formulate any kind of rules that could be made bind- 
ing upon either. 

On account of this construction of law, and other reasons, it was 
thought best by the governor of Texas to postpone further action until 
the present meeting of the American Public Health Association, and 
refer the whole subject to this distinguished body. 

In conclusion, I respectfully submit that the co-operative measures sug- 
gested in the correspondence above referred to, can have neither strength 
nor efficacy unless they rise to the dignity of a sanitary treaty, entered 
into by duly authorized commissioners of the two great republics of 
America. | 


XLVIII. 


MEDICAL DEMOGRAPHY. 


By W. JA. HASKELL, ACB.) Mee Ds 
PRESIDENT OF THE ILLINOIS STATE BOARD OF HEALTH, 


Alton, Ll. 


Medical demography is of peculiar interest to the sanitarian, since it 
deals with all factors that decrease and increase the race, like its natality, 
morbidity, viability, and mortality. The science, moreover, bears a 
peculiar relation to international sanitation, since through it will best be 
solved the problem whether and how far certain diseases, endemic 
among some races, can be prevented from becoming epidemic among 
others. In this problem is involved the now mooted question, how far 


certain microbes increase their pathogenic powers when transmitted — 


from one race to another. A race, as Arnould has shown, becomes 
acclimated when it maintains its power of demographic expansion, its 
normal longevity, and its aptitude for mental and physical labor. The 
Aryan races inhabiting certain islands have been shown to possess all 
these qualities; yet when visited by ships bearing strangers, these seem- 
ingly robust islanders are seized by epidemic ‘‘ colds.” The visitors may 
be seemingly free from pulmonary or throat symptoms; still their advent 
results in an epidemic among the islanders. Every other explanation 
can be excluded but one—the visitors carry with them microbes which 
become pathogenic in the islands. The natives of these islands are sim- 
ply a variety of the Aryan race, not differing greatly from their visitors 
in type; yet the harmless microbe of their visitors becomes a potent fac- 
tor in disease production. Here is an excellent illustration of the fact 
that racial variation, within narrow limits, may produce constitutional 
changes sufficient to render a harmless microbe pathogenic by affording 
the special soil on which it can work. 

That the microbe should so vary with different races, is in full accord 
with certain general laws. Parasites, much higher than microbes in the 
scale of evolution, vary, as Darwin and other ethnologists have shown, 
with the race they infest, the difference being almost specific in type. It 
follows from this that a mild disease in one race may become virulent in 
others by the process of cultivation. An excellent illustration of this 
is the bubonic plague. This, as Hecker has shown,! was a disease 
‘¢ marked by inflammatory boils and tumors of the glands.” On account 


1 Epidemics of the Middle Ages. 
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of these boils, and ‘‘ from the black spots, indicative of a putrid decom- 
position, which appeared on the skin, it was called in northern Europe 
the ‘black death.’ In many cases black spots broke out all over the 
body, either single or united and confluent.” This disease, which some 
have erroneously confounded with small-pox, prevailed in frequent epi- 
demics in western Europe from the time of Thucydides until early in the 
eighteenth century. Although this bubonic plague still exists in Turkey, 
although there is greater intercourse than there was in the fourteenth 
and fifteenth centuries, when the epidemic swept through Europe, still 
the bubonic plague remains practically endemic in certain regions, and 
does not spread beyond them. The ravages of the fifteenth century epi- 
demic led to a Venetian health board and to quarantine precautions with 
bills of health, which, however, did not become general until late in the 
seventeenth century, just previous to the bubonic plague which devas- 
tated London. That quarantine alone failed to extinguish the plague 
epidemics, no careful student of sanitary history can doubt; but there 
can be no doubt either that it ceased, after the early eighteenth century, 
to appear in Europe. 

One circumstance is so coincidental with the appearance of epidem- 
ics as to deserve recognition as an aetiological factor: every epidemic 
was preceded by an Asiatic inroad upon Europe, or its equivalent 
repulse. Coincidentally with the cessation of these inroads, came the 
cessation of the bubonic plague in Europe. The plague is practically 
an endemic in Russia and Turkey, and is often very mild in type. After 
cholera epidemics it, however, often assumes the old type, but it does 
not invade western Europe. An instance the converse of this, is shown 
in the history of dengue in Europe. This at one time was exclusively 
confined to the Mediterranean; littoral, and sub-tropical at most, in 
character, it is now beginning to invade the temperate zone. Instances 
like these indicate, that with the influx of races into new regions the 
diseases of those races are propagated, as well as others which are 
unknown to the races bringing them. It is of interest, therefore, to 
determine what race factors enter into race morbidity. 

It has been claimed by Dr. Felkins and others, that man living in a 
wild state has a different constitution from the man living under condi- 
tions of high culture; the latter inducing nervous impressions which 
lower vital energy, and an artificial environment which lessens corporeal 
resistances ; civilized man thus becomes more prone to inroads of septic 
disease which can be successfully withstood by lower races. It is quite 
possible that the power to eliminate poisonous products is greater in 
uncivilized than civilized races. It is certain that there are individual 
peculiarities in the composition of the blood and its relation to tissue 
changes, and in metabolic activity, which give the lower races an advan- 
tage over the higher; the latter having become, through inherited civili- 
zation, the unfortunate possessors of a fitting soil for septic infection. 

Races vary in different parts of the world in mental and physical char- 
acteristics, in their liability to suffer from various diseases, in the effects 
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wounds have on them, and in their power of bearing pain. Civiliza- 
tion, by making a race less hardy, increases sensitiveness to pain and 
liability to the power of sepsis. Careful research has disproved this 
alleged insensibility of the lower races to contagious diseases like 
measles, which, feebly fatal in the adults of the Semitic and Aryan races, 
sweep off multitudes among the Mongolian, African, and American 
races. Furthermore, researches among the defective classes show that 
these, like savages, have great power of bearing pain; indeed, sensitive- 
ness to pain must, a priori, be regarded as a conservative factor, since 
such sensitiveness causes rapid attention to injuries, and hence their early 
repair. That the lower races are more easily affected by feebly conta- 
gious diseases, is shown by the differing history of leprosy in the Sand- 
wich Islands and the United States; the Sandwich Islanders have been 
exposed to leprosy for less than half a century, and it is a frequent dis- 
ease. Leprosy, with the annexation of Louisiana, came into the United 
States as a gift from the Acadians, who also left it as a gift to the 
Dominion of Canada. In neither of these two countries has it spread 
much beyond its original habitat. Even the leprosy introduced by the 
Scandinavians has spread but little among the allied races of the United 
States. The Chinaman, so fertile a source of leprosy to the Hawaiian, 
has not infected many American Anglo-Saxons. These facts are fully 
in accordance with what is known of epidemics among the defective 
classes. The alleged disease, insusceptibility of the lower races, is a 
myth based on Rousseau’s cant anent the savage state, which survives too 
much in science. Dr. H. B. Holder has shown that much of the 
assumed health of the aborigines is a pure assumption.’ Aboriginal 
races, therefore, have increased susceptibility to infectious diseases, 
which in them assume excessive virulence. Does this species of 
microbe culture lead to a disease becoming readily communicable and 
more virulent when a higher race is infected from a lower? That it 
does, the history of the widespread early sixteenth century epidemic of 
syphilis, following on the discovery of America, shows. Syphilis 
existed in Europe ere the discovery of America, but it did not assume 
an epidemic type until after that discovery. This syphilis epidemic was 
further characterized by, in many instances, ‘‘ galloping tendencies.” 
Such cases are rare, but not infrequently result in cases acquired by one 
alien race from another. 

Since, as these instances show, diseases vary in virulence of type, and 
since, as the instances of plica polonica, beri-beri, and dengue show, 
diseases confined within moderate limits exhibit a tendency to spread 
beyond those limits, the study of indigenous diseases in their demo- 
graphic aspect becomes as much a necessity for the international sanitar- 
ian as the study of zodnoses has been found for the political economist. 
Given a race inhabiting a hitherto isolated territory, which race finds 
itself in communication for the first time with a country extensively 
commercial; the question which interests intimately the sanitarians of 


1 Medical Record, 1892. 
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the latter country is, What are the diseases indigenous to that country, 
and what type do diseases from without assume in that country? Quar- 
antine without such knowledge is likely to be either lax as regards its 
sanitary effect, or burdensome to commerce. Efficient quarantine, 
which aids, in lieu of injuring, commerce, is a desideratum. It cannot 
be attained, however, until the demography of a country becomes as 
much a matter of public interest as its commerce or its productions. 


XLIX. 


MEASURES TAKEN BY THE UNITED STATES MARINE 
HOSPITAL SERVICE TO PREVENT THE 
INTRODUCTION OF CHOLERA. 


By WALTER WYMAN, A. M., M. D., SUPERVISING SURGEON-GENERAL. 


I have thought that it might prove of interest to give a connected 


account of the efforts made by the Marine Hospital service, during the 


recent threatened invasion of cholera into the United States, to prevent 


the same, showing both the independent action of the bureau and its ser-. 


vice in aid of state and local boards of health. Long before the public 
press gave evidence of alarm over the cholera situation, it must have been 
evident to many of you, as it certainly was to myself, that the fearful 
outbreak of cholera in Persia and eastern Russia must soon imperil 


the United States. I may say that, as far back as October, 1891,—the 


cholera then prevailing in various provinces of Asiatic Turkey—the first 
special precautionary steps were taken by this bureau. The measures 


then taken consisted of a circular addressed to collectors and other officers. 


of the customs, dated Oct. 19, 1891, requiring a disinfection at the port 
of Marseilles, of all rags imported to the United States from that port, it 
having been shown by the report of the able consul, Mr. Charles B. 
Trail, that rags collected in the infected districts were shipped to Mar- 
seilles for re-baling and re-shipment to the United States. The following 


is the circular: 


IMPORTATION OF OLD RAGS FROM MARSEILLES. 
1891. DEPARTMENT No. 162. DIVISION OF CUSTOMS. 


TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 
WASHINGTON, D. C., October 9, 1891. 


To Collectors and other Officers of the Customs: 

The act, approved April 29, 1878, entitled “An act to prevent the introduction of con- 
tagious or infectious diseases into the United States,” provides that “no vessel coming 
from any foreign port or country where any contagious or infectious disease exists, nor 
any vessel conveying infected merchandise, shall enter any port of the United States, or 
pass the boundary line between the United States and any foreign country, except in such 
manner as may be prescribed under said act.” 


It having been shown that an epidemic of cholera prevails in various provinces of Asi-- 


atic Turkey; that old rags are collected in these provinces and shipped to Marseilles, 
France, there to be re-baled and re-shipped to the United States; that therefore rags from 
Marseilles, unless disinfected, are liable to import contagious disease into the United. 
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States, and that, while the laws of the several states forbid the admission of infected 
merchandise, a want of conformity of the several state and municipal regulations may 
cause a laxity in the enforcement of restrictive measures; therefore, it is ordered that no 
rags imported from Marseilles shall be admitted to entry, unless accompanied by a certif- 
icate from the United States consul at Marseilles that they have been disinfected in 
~ accordance with the regulations of this department, or by a certificate to the like effect 
from a medical officer of the Marine-Hospital Service, or state or local quarantine 
officer. 

This circular will take immediate effect, but will not apply to rags afloat on or before 
the date of its issue. 

For disinfection one of the following methods will be used: 

Ist. Boiling in water not less than one hour, all rags to be unbaled for this purpose. 

2d. Exposure to steam not less than one hour, the steam to be of a temperature not 
less than 100 degrees centigrade (212 degrees Fahrenheit), nor greater than 115 degrees 
centigrade (239 degrees Fahrenheit). 

3d. Exposure not less than six hours to sulphurous acid gas, made by burning not less 
than three pounds of roll sulphur to each 1,000 cubic feet of space. 

4th. Exposure not less than six hours to an atmosphere containing 3 per cent. of sul- 
phurous acid gas liberated from its liquid state (liquid sulpur dioxide). 

In methods No. 2, No. 3, and No. 4, the rags must be well scattered upon racks, or so 
arranged that they can from time to time be turned in such a manner that all shall be 


exposed to the steam or gas. 
CHARLES FOSTER, 


Secretary. 

I will say that the object of this circular was two-fold. 

1. Asa preventive measure against the introduction of cholera; and 

2. As the entrance point of a wedge which I hope to be able, ulti- 
mately, to drive home, permanently requiring disinfection abroad of all 
rags shipped from any port to the United States. 

The rag question has proven in the years that are past, as well as dur- 
ing the past season, one of the most difficult sanitary problems for practical 
solution, and you are all familiar with the heated contests which have 
occurred, both at New York , Washington, and other ports, over this sub- 
ject. The methods of disinfection required are fully set forth in the cir- 
cular, and I had been informed by the consul at Marseilles that ample 
provision had been made by the shippers for disinfection of rags, but 
that while the health officer at New York was willing to enforce a for- 
eign disinfection, the local health officers of the neighboring ports in 
New Jersey would not enforce it. The shippers themselves were 
entirely willing to comply with the sanitary demand, and at Marseilles 
had erected large disinfecting rooms for the purpose, but learning that it 
was not an absolute requirement they had abandoned the practice, and 
all rags were being admitted without disinfection. 

The first circular referred only to the port of Marseilles, and, fortu- 
nately, raised no objection; and I believe that its provisions have been 
faithfully met. 

Some six months subsequently, small-pox became prevalent in Ghent, 
Belgium. On the report of the consul of that place, showing the danger 
from rags, another circular was issued, May 12, 1892, requiring disin- 
fection at Ghent of all rags shipped from that port. Some effort was 
made to break down this circular after the subsidence of small-pox, but 
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the protestants were informed that its provisions were intended to be 
permanent, and their acquiescence followed. Thus from at least two 
ports in Europe the requirement of consular certificates of disinfection 
became fixed and permanent. Later, when the danger of introduction 
of cholera became more imminent, the opportunity was seized to make 
the former circulars apply to all foreign ports, and a circular was issued 
August 19, 1892, requiring that rags from any foreign port, after Sep- 
tember 20, 1892, would not be admitted into the United States without 
a consular certificate of disinfection, after the methods prescribed in the 
circular. The date, September 20, 1892, was fixed to give shippers an 
opportunity to provide the necessary plant for disinfection, and this same 
circular, August 19, provided further that rags gathered in, or shipped 
from, any port where cholera was known to prevail in epidemic form, 
should be denied entry to the United States absolutely, on and after the 
date of the circular, except such as were then afloat, which, however, 
were required to be disinfected on arrival. The circular of August 19th 
is as follows: 


CONSULAR CERTIFICATES OF DISINFECTION REQUIRED WITH ALL 
IMPORTATIONS OF RAGS FROM FOREIGN PORTS—ABSOLUTE 
PROHIBITION OF RAGS FROM DISTRICTS KNOWN TO BE 
INFECTED WITH CHOLERA. 


1892. DEPARTMENT No. 143. MARINE-HOSPITAL SERVICE. 


TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 
WASHINGTON, D. C., August 19, 1892. 


The act approved April 29, 1878, entitled “An act to prevent the introduction of con. 
tagious or infectious diseases into the United States,” provides that “no vessel coming 
from any foreign port or country where any contagious or infectious disease exists, nor 
any vessel conveying infected merchandise, shall enter any port of the United States, or 
pass the boundary line between the United States and any foreign country, except in such 
manner as may be prescribed under said act.” 

It having been shown that an epidemic of cholera prevails in Persia, India, and Rus- 
sia, and that it has also reached Germany, Austria, and France, and in view of the danger 
which arises through the importation of rags from cholera-infected districts, and of the 
difficulty, through their reshipment at various ports, of accurately determining the locali- 
ties in which rags are actually gathered: 

Furthermore, because of the prevalence from time to time in various foreign countries 
of small-pox, scarlet-fever, diphtheria, and other contagious diseases liable to be con- 
veyed by rags, therefore it is hereby ordered, that on and after September 20, 1892, rags 
from any foreign port will be refused entry into the United States unless said rags are 
accompanied by a certificate from the consular officer at the port of shipment to the 
effect that they have been disinfected in accordance with the methods herein described. 

It is also ordered that rags gathered in or shipped from any port or place where 
cholera is known to prevail in epidemic form be denied entry to the United States adso- 
Jutely on and after the date of this circular, except such as were then afloat, which must 
be disinfected on arrival. All previous Department Circulars relative to the importation 
and disinfection of rags, conflicting with the provisions of this Circular, are hereby 
amended to conform therewith. 

For disinfection one of the following methods will be used: 

1st. Boiling in water not less than one hour, all rags to be unbaled for this purpose. 
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2d. Exposure to steam not less than one hour, the steam to be of a temperature not 
less than 100 degrees centigrade (212 degrees Fahrenheit), nor greater than 115 degrees 
centigrade (239 degrees Fahrenheit). 

3d. Exposure not less than six hours to sulphurous acid gas, made by burning not less 
than three pounds of roll sulphur to each 1,000 cubic feet of space. 

4th. Exposure not less than six hours to an atmosphere containing 3 per cent. of sul- 
phurous acid gas liberated from its liquid state (liquid sulphur dioxide). 

In methods No. 2, No. 3, and No. 4 the rags must be well scattered upon racks, or so 
arranged that they can from time to time be turned in sich a manner that all shall be 
exposed to the steam or gas. 


O. L. SPAULDING, 
Acting Secretary. 


The enforcement of these provisions has been a matter not without 
difficulty. For a time the determination concerning cargoes of rags 
arriving, as to whether they were afloat at the date of the circular, was a 
matter of some nicety and occasional dispute, the most notable case being 
a cargo of rags from Germany held at the United States quarantine sta- 
tion at the Delaware breakwater. The vessel carrying these bales of 
rags, with other cargo, was detained for quite a period,—in the neighbor- 
hood of two weeks—and finally, in justice to the owners of the vessel, the 
rags were allowed to be transferred to two large barges and still held in 
quarantine, the vessel being fumigated and allowed to proceed to her 
port. The rags in the meantime, by reason of advance in prices, became 
very valuable, being worth about $10,000; but despite the repeated 
efforts of the agents they were held for several weeks, until under the 
claim that they were afloat before the date of the circular, and after 
arrangement had been made by the owners with the Philadelphia Board 
of Health, and an assurance had been received by myself from Dr. E. O. 
Shakespeare, the port physician, that their disinfection would be thorough- 
ly effected at the lazaretto at Philadelphia, under his strict supervision and 
without danger to the public health, they were finally passed to the laza- 
retto, and are now undergoing said disinfection, the lazaretto being near 
the point of their ultimate destination. The importers of paper stock, 
including rags, members of the paper trade association, and other 
dealers have held meetings and appointed committees for the purpose of 
securing a modification of these regulations, their published proceedings 
reiterating the claims that rags are entirely free from all danger of carry- 
ing infection. During the coming month, by a special request, I am to 

have a conference with these several bodies, but I see no reason why the 
sanitary safeguard thus established should be broken down. Owing to 
the large amount of newspaper and other paper manufacturers in the 
United States, it is claimed that the home production of rags is sufficient 
to meet the demands of the trade. On the other hand, I have been 
assured that should foreign rags be absolutely prohibited, it would result 
in the development of a manufacture of a substitute for paper stock in 
this country, which would soon be sufficient for all purposes. 

Having watched, doubtless in common with yourselves, the progress 
of cholera in the far East in the spring and early summer of this year, 
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and being convinced that through the channels of trade from these far- 
off countries the disease might at any time appear at our seaboard, on 
the 8th of July I caused the following circular to be issued, entitled 
‘* Vessels from Cholera-infected Districts to be Forbidden Entry unless 
provided with Certificates of Disinfection,” describing the methods 
required: (a) Disinfection of Vessels; (6) Disinfection of articles of 
merchandise, personal effects, etc. 
The following is the circular: 


VESSELS FROM CHOLERA-INFECTED DISTRICTS TO BE FORBIDDEN 
ENTRY UNLESS PROVIDED WITH CERTIFICATES OF DISINFEC- 
TION. 

1892. DEPARTMENT NO, II2. 


TREASURY DEPARTMENT, 
OFFICE OF THE SUPERVISING SURGEON-GENERAL U. S. MARINE-HOSPITAL SERVICE, 
WASHINGTON, D. C., July 8, 1892. 


To Collectors of Customs, Medical Officers of the Marine-Hospital Service, and others whom 
zt may concern: 


The act, approved April 29, 1878, entitled “An act to prevent the introduction of con- 
tagious or infectious diseases into the United States,” provides that no vessel coming 
from any foreign port or country where any contagious or infectious disease exists, nor 
any vessel conveying infected merchandise, shall enter any port of the United States, or 
pass the boundary line between the United States and any foreign country, except in such 
manner as may be prescribed under said Act. 

Information has been received that cholera prevails in the Caucasus, in eastern Euro- 
pean Russia, in Persia, in Calcutta, and on the western littoral of the Red Sea; and in 
view of the threatened further spread of the disease, and because of the danger which 
attaches to rags, furs, wool, hides, etc., which may have been gathered in the infected dis- 
tricts, and to articles of personal wear therefrom, it is hereby ordered that no vessel hav- 
ing rags, furs, skins, hair, feathers, boxed or baled clothing or bedding, or any similar article 
liable to convey infection, hailing from any port in the districts aforesaid, and no vessel 
from any port carrying the above mentioned merchandise or immigrants from the present 
infected districts or from districts that shall hereafter be officially declared infected, will _ 
be allowed entry to any port in the United States unless provided with either a consular 
certificate or a certificate from a medical officer of the Marine-Hospital Service, or state 
or local quarantine officer of the United States, to the effect that the vessel, cargo, per- 
sonal effects, etc., have been disinfected in accordance with the methods herewith pre- 
scribed. 


A.—DISINFECTION OF VESSELS. 


The disinfection of the vessel must be in accordance with the most efficient quarantine 
practice, and will be by one or more of the following methods : 
a. Bichloride of mercury. ; 
6. Sulphurous oxide. 
c. Steam heat. 
In addition to the above, thorough cleansing, flushing with sea water, etc. 


B.—DISINFECTION OF ARTICLES OF MERCHANDISE, PERSONAL EFFECTS, ETC. 


For the disinfection of the articles of merchandise, personal effects, etc., mentioned in 
the circular, one or more of the following methods will be used, all articles to be 
unbaled: 

1. Boiling in water not less than one hour. 
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2. Exposure to steam not less than one hour, the steam to be of a temperature not 
greater than 115 degrees centigrade (239 degrees Fahrenheit), and unmixed with air. 

All bedding and clothing must be subjected to method No. 1 or No. 2. 

3- Exposure not less than six hours to sulphurous acid gas, made by burning not less 
than three pounds of roll sulphur to each 1,000 cubic feet of space. 

4. Exposure not less than six hours to an atmosphere containing 3 per cent. of sulphur- 
ous acid gas liberated from its liquid state (liquid sulphur dioxide). 

5. Solution of carbolic acid of a 2 per cent. strength. 

This method (No. 5) may be applied ov/y to leather goods, such as trunks, satchels, 
boots, shoes; to rubber goods, etc., the articles to be saturated with the solution. 


WALTER WYMAN, 
Supervising Surgeon-General U. S. Marine-Hospital Service. 


Approved by direction of the president: 
A. B. NETTLETON, 
Acting Sesretary. 


The provisions of this circular when carefully read will be seen to be 
very exacting, and they were made purposely so, with the intent of discour- 
aging as much as possible all shipments from those countries, the disease 
not having at that period reached Germany and France. By request, the 
state department cabled to all its consuls abroad the terms of the circu- 
lar, and from consular reports I was gratified to learn that it had resulted 
in an unwillingness on the part of shippers to send valuable cargoes of 
wool, and other materials which might convey infection, with the 
uncertainty of their being admitted entry into the United States. Its 
object was to discourage shipments, and this object was attained. 
Later, however, the cholera having appeared in various parts of Ger- | 
many, Austria, and France, the prohibition caused by this circular was 
more exacting than could be reasonably enforced. The requirements of 
disinfection were now applied to a class of merchandise which was not 
contemplated at the time of its issue. I refer to boxed articles of manu- 
facture, from which the danger was small, to the baggage and personal 
wear of first-class cabin passengers, which might be ruined by the 
process of disinfection required, large shipments of silks and other new 
goods, for damage to which the government was threatened with prose- 
cution. Moreover, the general government, having control of but few of 
the quarantine plants on the North Atlantic coast, was not prepared to 
itself undertake the practical work of disinfection, which reasonably had 
to be left to the local ‘quarantine authorities, the only alternative on the 
part of the government being absolute prohibition, which was impracti- 
cable. Therefore, another circular was issued later, September 7th, 
modifying the circular of July 8th to the extent of allowing such disin- 
fection as might be satisfactory to the local quarantine officer, of special 
articles of merchandise and wear as could not be disinfected without 
injury after the methods described in the circular, provided his certifi- 
cate should be furnished that these articles were not liable to convey 
infection, or were freed from all danger of being so in a manner satisfac- 
tory to himself. 

The circular follows: 
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AMENDING DEPARTMENT CIRCULAR NO. 112, JULY 8, 1892, RELA- 
TIVE TO DISINFECTION. 


1892. DEPARTMENT No. 158. 


TREASURY DEPARTMENT, 
OFFICE SUPERVISING SURGEON-GENERAL U.S. MARINE-HOSPITAL SERVICE, 
WASHINGTON, D. C., September 7, 1892. 


To Collectors of Customs, Medical Officers of the Marine-Hospital Service, and others whom 
zt may concern: 

Department Circular No. 112, July 8, 1892, entitled “ Vessels from Cholera-infected 
Districts to be Forbidden Entry unless provided with Certificates of Disinfection ” issued 
when the cholera prevailed only in Russia and the far East, is now hereby amended, and 
it is ordered that collectors of customs shall hereafter accept such other disinfection as 
- may be required by the nature of special articles of merchandise and wear, provided a 
certificate is furnished by the quarantine officer at the port of arrival that said articles 
cannot be disinfected without injury after the methods described in the circular, and that 
they are not liable to convey infection, or have been disinfected and freed from all danger 


in a manner satisfactory to himself. 
WALTER WYMAN, 


Supervising Surgeon-General M.-H. S. 
Approved: 
O. L. SPAULDING, 
Acting Secretary. 


IMMIGRATION. 


The danger accompanying immigration, on account of the cholera 
abroad, was so imminent as to excite, in the minds of all thoughtful 
sanitarians, the gravest fears. ‘The appearance of cholera cases on board 
of a ship at an efficient quarantine station does not warrant a tithe of the 
alarm which should be felt over the hidden germ of the disease in the 
closely rolled packages of clothing of immigrants coming from infected 
districts, and carrying their personal luggage far into the interior. The 
disinfection, therefore, of all baggage of immigrants seemed to me a 
‘* consummation devoutly to be wished.” And after becoming assured 


that a compulsory disinfection upon this side of the ocean was immedi- — 


ately impracticable, I caused to be issued a circular, dated August 17, 
1892, requiring a disinfection abroad of personal effects and baggage of 
immigrants and others from districts infected with cholera. 

The following is the circular: 


PERSONAL EFFECTS AND BAGGAGE OF IMMIGRANTS AND OTHERS 
FROM DISTRICTS INFECTED WITH CHOLERA TO BE DISIN- 
FECTED AT PORTS OF DEPARTURE. 


1892. DEPARTMENT No. 141. 


TREASURY DEPARTMENT, 
OFFICE OF THE SUPERVISING SURGEON-GENERAL MARINE-HOsPITAL SERVICE, 
WASHINGTON, D. C., August 17, 1892. 


To Collectors of Customs, Medical Officers of the U. S. Marine-Hospital Service, Agents of | 


Foreign Steamship Lines, Local Quarantine Officers, and others whom it may concern: 


The act approved April 27, 1878, entitled “An act to prevent the introduction of con- 
tagious or infectious diseases into the United States,” provides that no vessel coming 
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from any foreign port or country where any contagious or infectious disease exists, or 
any vessel or vehicle conveying persons, merchandise, or animals affected with any con- 
tagious disease, shall enter any port of the United States, or pass the boundary line 
between the United States and any foreign country, except in such manner as may be 
prescribed under said act. 

Furthermore, section 4792 of the Revised Statutes of the United States provides as 
follows : 

The quarantine and other restraints established by the health laws of any state, 
respecting any vessels arriving in, or bound to, any port or district thereof, shall be duly 
observed by the officers of the customs revenue of the United States, by masters and 
crews of the several revenue cutters, . . . .  andall such officers of the United 
States shall faithfully aid in the execution of such quarantine and health laws, 
and as they shall be directed from time to time by the Secretary of the Treasury. 

Official information having been received of an epidemic of cholera in Russia, and in 
view of the large immigration into the United States from said country, and of the dan- 
ger that exists of the introduction of cholera into the United States through the medium 
of personal effects and baggage of said immigrants, it is hereby ordered that on and after 
September 18, 1892, no vessel having on board personal baggage, bedding, clothing, etc., 
belonging to immigrants from Russia, or belonging to immigrants from any cholera-in- 
fected district, shall be admitted entry into the United States, unless accompanied bya 
certificate from the consular officer at the port of embarkation, to the effect that said 
personal effects, baggage, etc., have been disinfected in accordance with the methods 
hereinafter described. 

For the disinfection of said articles one or more of the following methods will be used 
all articles to be unpacked and freely exposed for disinfection: 

1. Boiling in water not less than one hour. 

2. Exposure to steam not less than one hour, the steam to be of a temperature not less 
than 100 degrees centigrade (212 degrees Fahrenheit), nor greater than 115 degrees centi- 
grade (239 degrees Fahrenheit), and unmixed with air. 

3. Solution of carbolic acid of a 2 per cent. strength. 

This method (No. 3) may be applied oly to leather goods, such as trunks, satchels, 
boots, shoes; to rubber goods, etc., the articles to be saturated with the solution. 

WALTER WYMAN, 


Supervising Surgeon-General U.S. M.-H. S. 
Approved: 


O. L. SPAULDING, 
Acting Secretary. 


At the date this circular was prepared, cholera prevailed only in Rus- 
sia, and the steamship companies were given until September 18th to 
prepare the necessary steam-disinfecting chambers, which would have to 
be constructed to carry out the provisions of the circular. In the light 
of what has since been achieved, it now seems an easy matter to make this 
requirement of steamship companies, but at that time it was an innova- 
tion which there was reason to believe might be resisted. The fixing of 
the date, September 18th, and the application of the requirement to 
immigrants from infected districts only, appeared to embrace all that was 
immediately necessary, or that might be successfully accomplished. 

August 24th, however, cholera having, with a tremendous stride, 
appeared in Hamburg, a supplemental circular was issued, requiring 
disinfection abroad, of luggage and personal effects of immigrants from 
all European and Asiatic ports, whether infected or not, and declaring 
that the provisions of the circular should become operative immediately. 

Circular follows : 
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PERSONAL EFFECTS AND BAGGAGE OF IMMIGRANTS FROM ALL 
EUROPEAN AND ASIATIC PORTS TO BE DISINFECTED AT 
PORTS OF DEPARTURE. 


1892. DEPARTMENT NO. 147. 


TREASURY DEPARTMENT, 
OFFICE OF THE SUPERVISING SURGEON-GENERAL MARINE-HOSPITAL SERVICE, 
WASHINGTON, D. C., August 24, 1892. 


To Collectors of Customs, Medical Officers of the U. S. Marine-Hospital Service, Agents of 
Foreign Steamship Lines, Local Quarantine Officers, and others whom it may concern: 


Department Circular No. 141, dated August 17, 1892, relative to the disinfection of the 
personal effects and baggage of immigrants prior to embarkation, is hereby extended to 
include the baggage and personal effects of immigrants from all European and Asiatic 
ports; and it is further ordered that the provisions of the circular thus amended shall 
become operative on and after this date, except for articles of baggage, etc., afloat prior 
to the promulgation of this order, which must be disinfected on arrival. 

H. W. AUSIIN, 
Surgeon, M.-H. S., for the Supervising Surgeon-General. 
Approved: 
CHARLES FOSTER, 
Secretary. 


These provisions at once went into effect, and their enforcement has, 
I believe, in the main been effective. 

Concerning the efficiency of the disinfection I shall have something to 
say further on. 

Baggage for immigrants that was afloat before the issue of this circu- 
lar, was required to be disinfected at the port of arrival, and not only at 
that time, but since, as a supplemental measure of disinfection of large 
quantities of baggage, has been successfully performed in the vessel’s 
hold, where, a suitable room being made ready, through which the 
steam pipes of the steamers were conducted, holes being bored in the 
latter, the personal clothing was properly distributed, and steam thrown 
in in abundance from the vessel’s boiler. 

But despite this precaution it was felt that danger from immigration 
was still great. The loop-holes through which cholera might yet enter, 
in the company of immigrants, were numerous enough to still cause 
great alarm, and the thought that, should cholera once break out in the 
United States, while we, with all our peculiar American energy, might 
be successfully endeavoring to stamp it out, fresh importations were 
liable to come with every large ship-load of immigrants. This thought 
was both alarming and discouraging. ‘The total prohibition of immigra- 
tion, therefore, seemed to be a crying demand from a sanitary stand- 
point. In the meantime a popular demand arose that the president of 
the United States should suspend immigration, but there was no law of 
congress authorizing such a proclamation, and it appeared to me that 
reasons of state, in the absence of such a law, complications that would 
arise with foreign governments, might render such action of doubtful 
propriety. How then to stop this immigration without such a procla- 
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mation? In reading over the quarantine laws of the states, that have 
been collected and published by the state department, I found that every 
seaboard state had the right, under the laws, to enforce a quarantine 
detention of at least twenty days,—some states more—but there was no 
state which could not enforce at least twenty days. Under the national 
quarantine act of April 29, 1878, the general government is authorized 
to aid state and local boards, and the principle has been announced by 
the highest legal authorities, that while under existing laws the national 
government might not break down the quarantine barriers of a state, its 
power is unquestionable to add to those barriers when it becomes neces- 
sary. In other words, as tersely expressed by another, the state has 
the right to erect a ten-foot fence, but there is no law to forbid the 
United States from adding five feet to it. 

Now, on account of the large expense entailed daily upon a huge 
ocean steamer, it was obvious that a quarantine detention of twenty days 
would be so costly that the steamship companies would be unwilling to 
undergo it; therefore, for the purpose of suspending immigration, and 
not with any idea of returning to the old Venetian quarantine, the fol- 
lowing circular was issued, September 1st, approved by the secretary of 
the treasury and the president of the United States: 


QUARANTINE RESTRICTIONS UPON IMMIGRATION TO AID IN THE 
PREVENTION OF THE INTRODUCTION OF CHOLERA INTO THE 
UNITED STATES. 


1892. DEPARTMENT NO. I50. 


TREASURY DEPARTMENT, 
OFFICE OF THE SUPERVISING SURGEON-GENERAL U. S. MARINE-HOSPITAL SERVICE, 
WASHINGTON, D. C., September 1, 1892. 


To Collectors of Customs, Medical Officers of the Marine-Hospital Service, Foreign Steam- 
ship Companies, State and Local Boards of Health: 

It having been officially declared that cholera is prevailing in various portions of Rus- 
sia, Germany, and France, and at certain ports in Great Britain, as well as in Asia, and it 
having been made to appear that immigrants in large numbers are coming into the 
United States from the infected districts aforesaid, and that they and their personal 
effects are liable to introduce cholera into the United States, and that vessels conveying 
them are thereby a direct menace to the public health, and it having been further shown, 
that under the laws of the several states quarantine detentions may be imposed upon 
these vessels a sufficient length of time to insure against the introduction of contagious 
diseases, it is hereby ordered that no vessel from any foreign port carrying immigrants 
shall be permitted to enter at any port of the United States until said vessel shall have 
undergone a quarantine detention of twenty days (unless such detention is forbidden by 
the laws of the state or the regulations made thereunder) and of such greater number of 
days as may be fixed in each special case by the state authorities. 

This circular to take immediate effect except in cases of vessels afloat at this date, 
which will be made the subject of special consideration upon due application to the 
Department. 

WALTER WYMAN, 
Supervising Surgeon-General U.S. Marine-Hospital Service. 
CHARLES FOSTER, 

Secretary of the Treasury. 
Approved September 1, 18092. - 
BENJAMIN HARRISON. 
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The effect of this circular has been practically to suspend immigration. 
Under various claims for modification in the enforcement of its provi- 
sions, and to avoid extreme harshness, from time to time small numbers. 
of immigrants have been admitted by the treasury department, but only 
after thorough disinfection of the baggage of these limited numbers. 
The first wilful attempt to over-ride the circular has been made by the 
steamer Weimar, which arrived at the U. S. quarantine station at Cape 
Charles, November 1oth, with 1,900 odd immigrants on board. At the 
present writing this vessel has already been detained thirteen days 
in quarantine, at large daily expense to the steamship company, and 
it is expected that she will be detained the full twenty days. It is pro- 
posed to maintain this suspension of immigration for an indefinite period, 
or until congress shall have had an opportunity to express its will in the 
matter. 

The question of who are immigrants within the meaning of the circu- 
lar of September rst, has been one of some dispute, and though verbal 
interpretation was given by the acting secretary of the treasury, who has 
charge of immigration matters, the following circular, November 16th, 
contains the only certified interpretation that has been given: 


ENTRY OF VESSELS CARRYING IMMIGRANTS. 
1892. DEPARTMENT No. 191. DIVISION OF CUSTOMS. 


TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 
WASHINGTON, D. C., November 16, 1892. 


To Collectors and other Officers of the Customs : 


The Department has received authentic assurance that the danger of cholera infection 
still exists, and that the measures of precaution which have been heretofore observed 
cannot be materially relaxed without imperilling the public safety. In order that the 
provisions of its circular, No. 150, of September 1, 1892, shall be uniformly applied, 
officers having supervision over the arrival of vessels are instructed as follows: 

I, The Department adheres to its construction of the term “immigrants” as used in 
circular No. 150, and holds that any person who arrives from his home in a foreign 
country with the intention of making a permanent settlement here, is an immigrant with- 
in the terms of said circular. 

2. Experience has demonstrated that the principal danger of infection through immi- 
gration arises from passengers brought over in the steerage. The crowding of the immi- 
grants to the extreme limits of the steerage accommodations of many of the ships, the 
considerable quantity and character of their baggage and personal effects, and the conse- 
quent difficulty of maintaining those conditions of cleanliness and ventilation which are 
demanded by sanitary laws, are among the causes which create special danger of infection 
from the class of immigrants referred to. These perils do not arise from the transporta- 
tion of passengers in the cabin, and the Department finds no occasion to interfere with 
the landing of the latter after they have passed the inspection of local health authorities. 

3. The objections to the unrestricted admission of steerage immigrants do not apply to 
vessels in which the steerage is occupied by the limited number of citizens and residents 
of the United States and their families who are likely to avail themselves of the cheaper 
fares afforded by steerage tickets in returning to this country. 

4. No vessel bringing foreign immigrants in the steerage will be relieved from the 
restrictions contained in circular No. 150. Vessels bringing no such steerage passen- 
gers, but having immigrants on board as cabin passengers, will not be refused entry after 
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having passed the local quarantine, but will be subject to the regulations contained in 
the following instructions, addressed to the Commissioner of Immigration on September 
24 last: 

“Tt is represented that you have informed steamship companies that you will require 
personal examination ofall cabin passengers by a surgeon, boarding officer, and registry 
clerk. This is not deemed necessary, and it is probable that you are misunderstood, 
A cursory examination of the cabin passengers, as they pass experienced officers on leav- 
. ing the ship, will be sufficient. You will only detain for examination such foreigners as 
you have reason to believe, from such examination or from the passenger list, are remov- 
ing to this country for a permanent residence. A record examination of all cabin pas- 
sengers is not contemplated by any instructions of the Department.” 

The inspection thus provided for is enforced because the Department has information 
which shows that persons of the prohibited classes, notably contract laborers, have been 
found to arrive in the cabin, in attempted evasion of the law. All immigrants coming as 
cabin passengers will be compelled to undergo the required examination, which is also 
desirable in order to insure the collection of the head tax on passengers not citizens of 
the United States. 

This examination does not necessarily entail any detention of the vessel, as it will be 
made during the landing of the passengers, but all immigrants will be subjected to such 
further restraint and disinfection as the Commissioner of Immigration may consider 
requisite, and any baggage which shall appear to have been insufficiently disinfected, 
shall, before delivery, be disinfected at the expense of the consignees of the vessel. 

This circular, so far as it modifies any instructions previously issued, will be applied to 
all vessels sailing from foreign ports after this date. 

O. L. SPAULDING, 
Acting Secretary. 


The effect of the above is to prohibit immigration in the steerage. 

As before said, the result of twenty days’ detention imposed on vessels 
carrying immigrants has been practically its suspension, concerning 
which the New York Suz of recent date makes the following statement : 


The stoppage of immigration for a period of more than ten weeks, under order of the 
president, is an incident without precedent in our history. It took place at a time when 
the volume of immigration was extraordinarily large. The number of immigrants who 
arrived at our ports during the eight months of this year ending with August last, was 12,- 
000 greater than the number who arrived during the whole of last year, or 422,619 against 
430,884. It is very certain that but for the restriction imposed by the president’s order, 
fully 700,000 foreigners would have been added to our population within the current year. 
When the bars were put up the steerages of the whole fleet of immigrant-carrying ships 
were crowded to their utmost; and we had abundant evidence from Europe that this 
state of things would continue for an indefinite period of time. 


CANADIAN BORDER INSPECTION SERVICE. 


As a result of this embargo upon immigration at the maritime ports of 
the United States, it was feared that there would be a deviation of the 
European traffic to the ports of Canada, whence immigrants might 
reach the United States through the Canadian frontier. It therefore 
became necessary to establish a line of inspection along the whole of the 
Canadian frontier, from Maine to Dakota. [Forty medical inspectors 
have been employed by the Marine-Hospital Service for this purpose, 
having the aid, by direction of the secretary of the treasury, of the collec- 
tor of customs, the customs officers, and usual immigrant inspectors on 
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the border. The first circular to this end was issued August 30, 1892, 
directed to collectors of customs and others on the Canadian and Mexi- 
can frontiers, and directing them to codperate with officers of the 
Marine-Hospital Service and local health officers in preventing the intro- 
duction of cholera into the United States. 


VIGILANCE AGAINST CHOLERA. 
1892. DEPARTMENT No. 148. DIVISION OF CUSTOMS. 


TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 
WASHINGTON, D. C., August 30, 1892. 


To Collectors of Customs and Others: 


Collectors of customs on the Canadian and Mexican frontiers are instructed to exer- 
cise special vigilance in the examination of immigrants and their effects, and to codper- 
ate with the officers of the Marine-Hospital Service and local health officers in such 
action as they may deem advisable to prevent the introduction of cholera into the United 


States. 
O. L. SPAULDING, 


Acting Secretary. 


It was about this date, namely, August 30th, that the line of medical 
inspectors was established, and September 3, 1892, instructions to these 
inspectors were issued, requiring the boarding of incoming trains, inspec- 
tion of immigrants and baggage, and prevention of entry of either with- 
out prior disinfection of baggage: and rendering aid to state and local 
authorities. 


INSTRUCTIONS TO CUSTOMS AND MEDICAL OFFICERS ACTING 
UNDER PROVISIONS OF DEPARTMENT CIRCULAR NO. 148. 


1892. DEPARTMENT NO. 153. 


TREASURY DEPARTMENT, 
OFFICE OF THE SUPERVISING SURGEON-GENERAL U.S. MARINE-HOSPITAL SERVICE, 
WASHINGTON, D. C., September 3, 1892. 


You are hereby directed to inspect all immigrants coming to the United States, and 
all other persons coming from any districts where cholera is prevailing, and enforce the 
provisions of Department circulars of July 8 (No. 112), August 17 (No. 141), and August 
24 (No. 147), which are hereby made applicable to all vehicles crossing the frontier: 

1. All incoming trains or boats to be boarded at some point without the United States, 
or at the border, or before entering a port if practicable. 

2. Immigrants from the cholera-infected districts of Europe, Asia, or elsewhere to be 
separated from the ordinary passengers and held for inspection. 

3. Baggage and effects of said immigrants to be separated and held, at some point to be 
selected, until the inspector is satisfied that they have been subjected to the disinfection 
required by said circulars. 

In addition to the above, you will render assistance to state and local authorities in the 
enforcement of their health regulations. 

WALTER WYMAN, 
Supervising Surgeon-General U. S. M-H. S. 
Approved: 
CHARLES FOSTER, 
Secretary. 
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As a result of this measure, large numbers of immigrants without a 
certificate of disinfection of baggage, have been returned to various 
points in Canada, or have been detained at the frontier until their bag- 
gage has been disinfected in a proper manner under the supervision of a 
marine-hospital inspector. The disinfecting apparatus required has 
been demanded of either the Canadian authorities, or of the railroad 
authorities seeking to transfer their immigrants into the United States. 
In some instances box-cars have been fitted up at the frontier as steam- 
disinfecting chambers, the steam being supplied from the locomotive. 

Additional quarantine measures taken by the bureau may be stated 
briefly. 

1. To prevent entrance of infected vessels at smaller ports of the 
United States, where quarantine restraints are insufficient, collectors of 
customs at these ports being required to report regarding such assistants 
as might be required, with recommendation for appointment of a medi- 
cal inspector if necessary. ‘This provision, contained in the attached cir- 
cular of September 19th, is aimed particularly at ‘‘ tramp” steamers, 
and any others seeking to avoid greater restrictions at larger ports. 


TO PREVENT THE ENTRANCE OF INFECTED VESSELS, OR VES- 
SELS FROM INFECTED PORTS, ENTERING SMALLER PORTS OF 
THE UNITED STATES, WHERE QUARANTINE RESTRAINTS ARE 
INSUFFICIENT. 


1892. DEPARTMENT No. 165. 


TREASURY DEPARTMENT, 
OFFICE SUPERVISING SURGEON-GENERAL M.-H. S., 
WASHINGTON, D. C., September 19, 1892. 


To Collectors of Customs, Medical Officers of the Marine-Hospital Service, and State and 

Local Health Officers, and others whom it may concern: 

It having been shown, that by reason of stringent quarantine restraints at the larger 
ports upon the seaboard, infected vessels, or vessels from infected ports, either belonging 
to regular lines or known as “ tramps,” may seek entry at smaller ports, where quarantine 
restraints are insufficient, it is hereby ordered that collectors of customs at smaller ports 
on the seaboard and at ports where local law or financial provision is insufficient, shall 
maintain unusual watchfulness with regard to said vessels, and impose the necessary 
quarantine restraints upon the same, reporting in each instance to the Marine-Hospital 
Bureau. 

Collectors at the above-mentioned ports, after consultation with the local health 
authorities, will report to the Supervising Surgeon-General of the Marine-Hospital Ser- 
vice regarding such assistance as may be required to insure thorough inspection and dis- 
_ infection of said vessels prior to entry, with recommendation of appointment, if need be, 


of a properly qualified medical inspector. 
WALTER WYMAN, 


Supervising Surgeon-General M.-H. S. 
Approved: 
CHARLES FOSTER, 


Secretary. 


2. It was learned that immigrants’ baggage was shipped into the 
United States as cargo, to prevent the necessity of previous disinfection. 
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The danger from this source was obvious, and immediately upon receiv- 
ing the information a letter was addressed to the secretary of the treasury, 
calling attention to the necessity of disinfection of all such articles of 
personal wear;.and a circular has been issued, requiring that in the 
ware-houses in which these bundles of clothing are examined by the 
customs officials, fumigating-rooms shall be provided, and all such cloth- 
ing be disinfected at the expense of the owners or shippers. 

To insure the proper carrying out of the provisions of certain of the 
circulars above referred to, in foreign countries, and for the purpose of 
gaining reliable information which will be of service to the bureau, and 
to all state and local authorities, concerning the recent epidemic of 
cholera abroad and the dangers to which this country may be 
subjected thereby in the coming spring and summer, two medical offi- 
cers have been detailed to make a thorough inspection of the chief ports 
of departure of immigrants, their duties including also other details, 
which at the present time it is expedient to enumerate. 

The above is a statement of the general measures taken by the bureau, 
to which should be added also the regular weekly issue of the bulletin of 
sanitary information. 

The more special efforts were in the manner of quarantine, viz.: the 
establishment of Camp Low for the relief of the over-burdened New 
York quarantine, the enlargement of the quarantine functions at the 
Breakwater quarantine at the mouth of the Delaware bay, and the erec- 
tion there of permanent barracks for the accommodation of nearly 1,000 
immigrants, the establishment of a complete marine quarantine, consist- 
ing of five vessels, at the mouth of the Chesapeake bay (Cape Charles 
quarantine), and the establishment of a quarantine at Camp Fort 
Pulaski, at the mouth of the Savannah river, for the protection of Savan- 
nah and the surrounding territory. 

A sanitary expert, by request of the health officer of the port of New 
York, was detailed for duty at New York for the supervision of the 


scientific disinfection of the infected vessels in the harbor. Some items 


of valuable information acquired in the process of this work, showing 
how cholera may be spread upon infected vessels, will be given to the 
Association by Passed Assistant Surgeon J. J. Kinyonn. 
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QUARANTINE AND THE UNITED STATES MARINE 
HOSPITAL SERVICE. 


By A. N. BELL, A. M., M. D., 
Brooklyn, N. Y. 


That every organized government has the right of protecting itself 
against the introduction of infectious and contagious diseases, and of 
putting any country, place, or thing in quarantine which would introduce 
such disease is unquestionable; but the measure of quarantine has, un- 
fortunately, been so diverse by different authorities from the earliest 
period of its imposition to the present time and so inconsistent with even 
contemporary knowledge of preventable diseases, that, taken in the 
aggregate, it may well be questioned whether its administration, even at 
the present time, is not more promotive than preventive of the diseases 
it would avert. Quarantine regulations of one kind or another are well 
known to have existed contemporaneously with a knowledge of com- 
municable diseases. ‘To this country they are hereditary. In the sea- 
ports of the American colonies they were imposed independently of one 
another. From the outset of the general government the rightful 
authority for their administration speedily became, and has ever since 
continued to be, a subject of discussion, resulting in such heterogeneous 
legislation from time to time, that even the most competent legal authori- 
ties appear to be unable to decide whether it is state or national—it is 
mixed. 

In the light of present knowledge of preventive methods against the 
introduction and spread of infectious and contagious diseases, and the 
recent indirectness of dealing with cholera at the port of New York, 
surely the time is now propitious for this Association to urge upon con- 
gress such definite action in this regard as would be alike more reliable 
against the introduction of preventable disease and less obstructive to. 
commerce than has been the recent action of the mixed authorities at the 
port of New York. 

In a paper on ‘*‘ The Need of National Legislation for the Protection 
of Human Life,” read to another body,! a few months ago, I took 
occasion to say,— 


1 Read in the Section on State Medicine, American Medical Association, at Detroit, Mich., 
June 8, 1892. 
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This need obtains to a larger degree for the United States than for any other country 
in the world, because while the States severally have many inherent rights and obligations 
of their own, and among those rights certainly that of self-protection against dangers to 
human life, the nation alone has power to regulate commerce; and because, related to 
this commerce, the United States greatly exceeds any other country in the world as the 
collective centre of all nationalities and habits of life, more or less at variance with the 
conditions promotive of or in conflict with their own health or of the public health in 
this country. 

Commerce, as hitherto conducted in the United States, in default of national legislation 
to prohibit the introduction of epidemic diseases has been and is in constant antagonism 
to the efforts of the states and their seaports to prevent their introduction. Hence, it 
may be truthfully asserted with regard to sanitary progress in this country, that it has not 


only been made for the most part without the aid of the general government, but in 


actual contention against the government practice in the contrary direction. 


But my present purpose is to deal wholly with quarantine, and 
particularly with regard to its state, national, and international bearings 
—a subject, as will presently appear, which I have long thought of. 

At the third meeting of the National Quarantine and Sanitary Associa- 
tion, at New York, in 1859, I was made chairman of a committee on the 
following resolutions : ; 


Resolved, That the operations of quarantine should not be confined to the warm months 
of the year; inasmuch as a vessel, arriving in midwinter, with small-pox or typhus on 
board, is as legitimate a subject for quarantine as one arriving in midsummer. 

Resolved, That the adoption, by the commercial nations, of a sound and well-digested 
code of marine hygiene, and of the necessary measures for insuring its strict enforcement, 
would tend greatly to alleviate the evils of the present system of quarantine, and promote 
the comfort of passengers and crew. 

Resolved, That this convention appoint a committee to consider and report in what 
manner the foregoing resolutions may be most effectually carried out. 

Resolved, That the committee report, at the next meeting of this convention [in Boston, 
June 14, 1860], specific recommendations of principles and measures of quarantine, as 
severally applicable to yellow-fever, cholera, typhus-fever, and small-pox, having reference 
also to the variations which different localities require. 


My associates were,—Drs. Elisha Harris, Wilson Jewell, Isaac A. 
Nichols, and D. B. Reid, all since deceased, and so, too, a con- 
tributory Committee on Quarantine Docks and Warehouses—Drs. John 
W. Sterling, Alexander H. Stephens, and John McNulty. 

The committee reported at the time and place designated in the fourth 
resolution, and as the work undertaken was not considered complete, 
the committee was continued with the same chairman and additional 
members ; but on account of the rebellion which followed the next year, 
the meeting at Boston turned out to be the last ever held by that Associa- 
tion. The American Public Health Association is its offspring. Hence, 
it seems to me eminently proper, as Iam the only member of that com- 
mittee left, at a time when the sanitary sense is more susceptible to its 
action, and the legislative authorities, it is hoped, more appreciative of 
the importance of the subject, that I should submit to this Association 
the benefit—if there be any—of my subsequent reflections upon the work 
of that committee ; and the more, since the progress of practical sanitation 
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meanwhile has done much more to confirm than to modify the con- 
clusions reached by it. 

Indeed, so much more pertinent are the recommendations of that 
report to the present exigencies of state, national, and international 
measures for the prevention and spread of epidemic diseases, than they 
were at the time they were first uttered, taken in conjunction with some 
success in their practical application, that I feel fully justified in urging 
them—modified to some extent, however—after thirty-two years ad- 
ditional observation and effort, as appropriate to the present time. 

The removal of all persons, the complete segregation of persons sick 
with different infectious or contagious diseases and of both from well 
persons, zazmedzéately upon the arrival at port of an infected vessel; the 
prompt and thorough disinfection of merchandise and vessels, and their 
speedy clearance; the proper location of quarantine hospitals, places of 
detention for well persons during the incubative period and anchorage of 
infected vessels for the time being, with special reference to mutual 
safety and without danger to the public—were measures urged no less 
vehemently at that time than they are now. And with regard to 
hospitals : ‘ 

Whether erected on the shores, or floating, the number of separate 
hospitals should be sufficient to give at least one for each of the diseases 
that are to be provided for at any one period; and the hospitals should 
be so arranged as to secure— 

. Perfect cleanliness. 

. Ample space for patients. 

. Complete and controllable ventilation. 

The best facilities for the reception and care of the sick. 

. The requisite means for cleansing and disinfecting bedding and 
clothing. 

There can be no better test of the good management of hospitals for 
pestilent diseases than that the hospital wards be so free from contamina- 
tion that they do not become infected places. ‘T’o preserve a typhus- 
fever or a small-pox ward from infectious contamination, and consequent- 
ly to secure the welfare of its inmates, it is indispensably necessary that 
the air-space be much greater than has usually been provided in our 
hospitals. In the wards for cholera and for yellow-fever, the welfare of 
the sick, if not the safety of attendants, requires a liberal and constant 
supply of fresh air. 

To attain such a degree of sanitary security in quarantine or fever 
hospitals, it is necessary that ample space be allotted to the sick. Not 
less than two thousand five hundred cubic feet of air-space should be 
allotted to each patient, unless the facilities for insuring the constant 
supply of fresh air from without, by means of arrangements for plenum 
ventilation, be of an unusual character. 

There cannot be a more highly important regulation in any hospital 
than that which secures the immediate cleansing of every utensil and 
every article of personal and hospital clothing as soon as soiled; and 
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in the arrangement of a quarantine establishment, none is more essential 
than that which provides for the immediate and thorough dzstézfection of 
all articles of clothing, bedding, etc., both from infected vessels and 
hospital wards. It is not only desirable, but necessary, that every 
quarantine establishment should be provided with ample means for 
effecting such purification and disinfection, as a grand measure of sani- 
tary protection against all personal and common fom7tes of pestilent dis- 
eases. 

Notwithstanding the general impression regarding the uncertainty of 
the ordinary chemical disinfectants, so called, it will not be denied that 
all articles of clothing may be, and certainly ought to be, completely dis- 
infected and thoroughly cleansed by some speedy and effectual process, 
at every quarantine establishment. 

In the present state of our knowledge respecting the essential nature 
of these infections, and their relations to physiological and atmospheric 
chemistry, it is not to be expected that positive chemical disinfectants 
will be successfully applied; but we recommend, however, that, for the 
disinfection of all fomeztes and apartments contaminated with yellow-fever 
or any other febrile poison, full experiment be made with steam or with 
dry heat above 200° F., as an effectual mode of disinfection and purifica- 
tion, whenever and to whatever such heat may be safely applied. This 
recommendation is based upon obvious principles and varied observations 
that need not be stated here. But suggestions respecting extreme 
temperatures, forced ventilation, etc., are made solely with reference to 
the practical applications of reliable means for such processes of dis- 
infection as may readily and effectually be put in requisition in hospitals, 
contaminated apartments, quarantine warehouses, and infected vessels. 
And for this purpose the committee recommend,— 


That in connection with every quarantine establishment, at the warehouses as well as at 
the hospitals, properly constructed steam-generators and steam chambers or vats, be provided 
Jor the disinfection of all personal, hospital, and ship’s clothing and bedding, together with 
such other infected goods or things as may properly be subjected to high steam heat. 

It is also recommended that at every quarantine establishment it shall be an 
established rule that all articles of clothing, bedding, or dunnage on board of vessels 
suspected of being contaminated with yellow-fever or cholera, and liable to propagate the 
same, shall be subjected to high steam or dry heat for the purpose of disinfection; and 
that this duty be attended to as soon as convenient after the arrival of the infected vessel 
or things; and especially, that without such process having been performed no article or 
thing whatsoever shall be thrown overboard or otherwise disposed of, except by rapid 
incineration or by being securely sunken under the water. 

It is also recommended that in every quarantine hospital it be an established ree, 
that all articles of personal clothing, bedding, and every kind of absorbent material per- 
taining to the furniture and utensils of the wards, or the care of the sick or the dead, be 
removed to the steam-vats as soon as they become soiled or contaminated; and it is 
further recommended that, in addition to means for ventilation, provision be made for 
the application of heat, by steam or otherwise, in the wards where pestilential infection 
is liable to be perpetuated. 

In the case of fomites of small-pox and of typhus-fever, the same rule is recommended 
to all sanitary authorities, connected either with the internal or the external police of 
cities. 
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The foregoing suggestions and recommendations embrace the most important 
measures, which are of essential importance in the executive management of quarantine 
hospitals; and all specific regulations that the committee would recommend on this 
subject may be concisely summed up under the heads of,— 

1. Ample atr-space and effectual ventilation. 

2. Proper supply and control of sunlight in the wards. 

3. Such construction and such material for hospital wards as not to favor the retention 
and perpetuation of febrile poisons and pestilent emanations. 

4, Means for zmmediat¢e and safe disinfection of all clothing, bedding, etc. 

5. Facilities for the reception of the sick, and for the removal and burial of the dead 
without the observation of the patients in the wards. 

6. A resident medical officer, who shall have control of the internal management and 
police of the hospitals. 


It seems almost unnecessary to add that the most important progress 
made by sanitarians in the means of disinfection during the interval since 
the report from which the foregoing is an abstract, has been the thorough 
verification of the utility of steam, as at that time urged; and the utility 
of chemical disinfectants, as reported by the Committee on Disinfection 
and Disinfectants of this Association in 1888. 

But for the purpose of this paper particular attention is invited to the 
second one of the resolutions quoted. 


That the adoption, by the commercial nations, of a sound and well-digested code of 
marine hygiene, and of the necessary measures for insuring its strict enforcement, would 
tend greatly to alleviate the evils of the present system of quarantine and promote the 
comfort of passengers and crew. 


In virtue of this the following postulates are respectfully submitted, as 
a basis for national and international quarantine: 


I. DECLARATIONS. 


1. Every organized government has the right of protecting itself against 
the introduction of infectious diseases, and of putting any country, place, 
or thing in quarantine which would introduce infectious diseases; pro- 
vided, however, that no sanitary measure shall go so far as to exclude or 
drive from port a vessel, whatever may be her condition. 

2. All quarantine regulations, of any place whatever, should bear with 
equal force against the toleration or propagation of disease as against its 
introduction ; and authority to prevent the introduction of disease in any 
place should be equally applicable against its exportation. 

3. The application of quarantine regulations shall be regulated by the 
official declaration of the constituted sanitary authority at the port of 
departure where the malady exists. The cessation of these measures 
shall be determined by a like declaration that the malady has ceased— 
after, however, the expiration of a fixed delay of thirty days for the 
plague, fifteen days for yellow-fever, and ten days for cholera. 

4. It is obligatory on all vessels to have a BILL OF HEALTH; this shall 
consist of two kinds only, a cleanx bz// and a gross 6zll, the first for the 
attested absence of disease, and the second for the attested presence of 
disease. The bill shall state the hygienic state of the vessel ; and a vessel 
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in a bad condition, even with a clean bill of health, shall be regarded as 
a vessel having a gross bill, and shall be submitted to the same regzme. 

5. The power of applying the general principles of this code, and of 
acceding to its provisions, is expressly reserved to those nations and 
governments who consent to accept the obligations it imposes ; and all 
the administrative measures proceeding from it shall be determined by 
international sanitary regulations, or by a convention of the representatives 
of the governments which have adopted it. 


II. MEASURES RELATING TO DEPARTURE. 


6. Measures relating to departure comprise observation, inspection, 
and the ascertaining of the sanitary state of the place and vicinity; the 
examination and ascertaining of the hygienic state of the vessel which is 
about leaving, of its cargo and provisions, of the health of the crew, and, 
if there are any passengers, of their health also; and lastly, of the bill of 
health, and all relating thereto. These observations, inspections, and 
examinations shall be confined to the authorities hereinafter designated. 

7. All vessels before lading must be visited by a delegate of the 
sanitary authority, who shall be a doctor of medicine, and submit to 
hygienic measures, if deemed necessary. The vessel shall be visited in 
all her parts, and her hygienic state ascertained. ‘The authority shall 
inquire into the state of the provisions and beverages, in particular of the 
potable water and the means of preserving it; he shall also inquire into 
the state of the crew, and in general into everything relating to the 
maintenance of health on board. Ifany person has been shipped, having 
a transmissable disease, such person shall be forthwith discarded. 

8. Captains and masters shall furnish to the sanitary authority all the, 
information and all the evidence, to the best of their knowledge, demanded 
of them. Ifthe sanitary authority judges necessary, and does not believe 
himself sufficiently informed by the captain or other persons in charge, 
he can proceed to a new visit, after the lading of the ship, in order to 
assure himself if all the prescribed hygienic measures have been ob- 
served. 

g. These various visits shall be made without delay, and in such a 
manner as to avoid unnecessary loss to the ship. 

10. Vessels carrying a foreign flag shall be visited by the sanitary 
authority, with the consul or consular agent of the nation to which the 
vessel belongs. 

11. The number of passengers embarking on sailing vessels or steamers, 
the arrangement of their accommodations, and the quantity of provisions 
on board for the probable length of voyage shall be determined by the 
particular regulations of different governments adopting this code. But 
in no case should the number of individuals to be accommodated on 
board any vessel, or in any apartment provided for the accommodation of 
crew or passengers, exceed in ratio one individual to every one hundred 
and fifty cubic feet of air space, together with provision for effectual 
ventilation in all weathers. 
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12. Passenger vessels of whatever size, and all vessels carrying sixty 
persons, or a smaller number, including crew, shall furnish themselves 
with the necessary medicines and apparatus for the treatment of the most 
ordinary diseases and accidents likely to happen on board. And it shall 
be the duty of the sanitary administration of each government to make 
out a catalogue of the medicines and apparatus, and detailed instructions 
for their use on board all vessels of this class. 

13. All sea-going passenger vessels and all vessels having a larger 
number of persons on board than named in the last preceding article, 
shall carry a doctor of medicine, approved of by the sanitary authority. 
Bills of health shall not hereafter be delivered until after the fulfilment of 
the regulations herein specified. 

14. Vessels of the navy and revenue vessels shall not be subject to the 
preceding regulations. 

15. In ordinary times, fishing-vessels, pilot-boats, vessels in the coast- 
ing trade, of the same country, and canal-boats, need not carry a bill of 
health ; the sanitary regulations of this class of vessels shall be determined 
by the local authorities. 

16. No vessel shall have more than one bill of health. 

17. Bills of health shall be delivered in the name of the local govern- 
ment by the sanitary authority, vzséd by the consuls or commercial 
agents, and be of credit in the ports of all governments adopting this 
code. 

18. The bill of health shall contain the name of the vessel, the name 
of the captain, or master, and the results of the examination, relating to 
the tonnage, merchandise, crew, and passengers; it shall state the exact 
sanitary condition of the place, the hygienic state of the ship, and whether 
there are any sick on board. In short, the bill shall contain all the 
information that can enlighten the sanitary authority of the port of 
destination, to give him as exact an idea as possible of the public health 
at the place of departure and environs ; of the state of the ship, her cargo, 
the health of the crew and passengers; the environs of those places in 
habitual communication with the port of departure, and possessing the 
same sanitary relations. 

19. Whenever there prevails at the place of departure, or in its environs, 
any epidemic disease reputed to be importable or transmissible, and 
when the sanitary authority shall have declared its existence, the bill 
shall give the date of the declaration. It shall give the date of the 
cessation of the same when the cessation shall have been established. 

20. In conformity to the provisions of Article 6, the bill of health must 
be either cleaz or gross. The sanitary authority shall always pronounce 
upon the existence or non-existence of disease at the port of departure. 
Doubtful cases shall be interpreted in the most prudent sense—and the 
bill shall be gross. In regard to passengers: For those whose health may 
be suspected, the sanitary authority may demand the certificate of a 
doctor of medicine, known to him to be of good standing, and if any 
proposed passenger is thus found to be in a condition compromising the 
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healthfulness of the ship or the health of persons on board, he shall, upon 
the direction of the sanitary authority, be prohibited. 

21. Bills of health can only be considered as valid when they have 
been delivered within the forty-eight hours last preceding departure. If 
the departure is delayed beyond this period, the bill must be vzséd by the 
authority delivering it, stating whatever change may have taken place. 

22. The existence of transmissible or importable disease in the quaran- 
tine establishment of any place shall not alone be considered cause 
sufficient for a gross bill of health. 


III. SANITARY MEASURES DURING THE VOYAGE. 


23. All vessels at sea shall be kept in a good state of ventilation and 
cleanliness. And to this end it shall be the duty of the sanitary authority 
at the port of departure, to see that every vessel is provided with the 
necessary means, and that captains and masters are sufficiently conversant 
with the use of those means, for the purposes indicated. 

24. Captains and masters shall conform to the instructions of the 
sanitary authority ; otherwise, on arriving, they shall be considered as 
having a gross bill of health, and be treated accordingly. 

25. Physicians attached to sea-going vessels shall be considered as the 
agents of the sanitary authority, and it shall be their special mission to 
watch the health of the crew and passengers, to see that the rules of 


hygiene are observed, and, on the arrival of the vessel, to give an’ 


account of the circumstances of the voyage. ‘They must also keep an 
exact record of all circumstances of interest to the public health, meteoro- 
logical observations, etc., and note with particular care the history and 
treatment of all the diseases and accidents that occur. 

26. In vessels carrying no physician, it shall be the duty of the master 
or captain to fulfil, as far as practicable, the obligations of the last 
preceding article. 

27. All captains or masters touching at or communicating with a port, 
shall have their bills of health vzséd by the sanitary authority; or in 
default of such authority, by the delegated officer of the local police. 

28. It is forbidden to the sanitary authority at the port where a vessel 
touches, or holds communication, to retain the bill of health given at the 
port of departure. 

29. In cases of death at sea from a disease of a suspected character, 
the wearing apparel and bedding which have been used by the deceased 
in the course of his sickness, shall be burned if the ship is at anchor; if 
en route, thrown into the sea, with the necessary precaution that they 
shall not float. Other articles belonging to the deceased shall be im- 
mediately purified by aeration or otherwise. 


IV. SANITARY MEASURES ON ARRIVAL. 


30. All vessels on arrival shall submit to an examination and question- 
ing as soon as practicable. The examination and questioning shall be 
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made by the sanitary authority delegated for that purpose ; and the result 
shall be recorded upon a special register. 

31. All vessels, furnished with a clean bill of health, which have had 
during the voyage no disease or communication of a suspected nature, 
and which present a satisfactory hygienic condition, shall be admitted to 
pratique immediately after examination. 

32. All well persons shall be removed from an infected vessel, as soon 
as possible after arrival, to the place of detention, and there kept not 
longer than five days after the expiration of the accepted period of 
incubation of the disease to which they have been exposed, excepting 
small-pox; those who have been exposed to it and have evidence of 
effectual vaccination, shall be allowed their freedom immediately ; those 
who have not such evidence shall be vaccinated forthwith and detained 
until the vaccinia shall have taken effect, or in the event of its failure, 
given their liberty at the end of seven days. 

33. Whenever there are sick on board, they shall be removed as 
promptly as possible from the vessel to clean and airy rooms on shore, 
or to a floating hospital moored in a healthful situation. The detention 
of such persons in an infected ship is obviously most objectionable, and 
should be allowed under no circumstances whatever. 

34. The experience of quarantine shows that the fears of pestilential 
disease being introduced by the ordinary cargoes of dry and imperishable 
goods is groundless, and that, with the temporary exceptions hereinafter 
provided, such cargoes shall be admitted to pratzqgue immediately after 
examination. Nevertheless, there are numerous articles of commerce 
which should not be landed except under special restrictions, and apart 
from all populous neighborhoods. 

35. The application of sanitary measures to merchandise shall be 
arranged in three classes: (1) Merchandise to be submitted to an obligatory 
quarantine and to purification; (2) merchandise subject to an optional 
quarantine, and (3) merchandise exempt from quarantine. 

The first class comprises clothing, bedding, personal baggage, rags, 
paper, paper-rags, hides, skins, feathers, hair, and all other remains of 
animals, woollens, and silks. 

The second class comprehends cotton, linen, and hemp; and ca?¢/e. 

The third class comprehends all merchandise not enumerated in the 
other two classes. 

36. With a gross di and existing quarantinable disease on board, or 
if there has been such disease on board within the ten days last preceding, 
merchandise of the first class shall always be subject to inspection, and 
to disinfection if deemed necessary. Merchandise of the seconzd class 
may be admitted to pratzZgue immediately, or treated according to cir- 
cumstances, at the option of the sanitary authority, with due regard to 
the sanitary regulations of the port. Merchandise of the ¢/zrd class shall 
be declared free and admitted without unnecessary delay. 

37. A foul ship is much more to be dreaded, as a vehicle of intro- 
ducing disease, than anything she has on board; and vessels in a filthy, 
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unwholesome state, whether there has been sickness on board or not, 
should not be allowed to enter a crowded port, or to lie alongside a 
wharf or other ships, until they have been broken out, duly cleansed, 
and ventilated. 

38. If a vessel, though furnished with a cleaz bill of health, and having 
had during the voyage no case of sickness, yet be found in a bad or in- 
fected state, or in a condition which the sanitary authority judges com- 
promising to the public health, the vessel and cargo shall be detained 
until the case has been considered by the authority; his decision, how- 
ever, shall be rendered within twenty-four hours. 

39. If, in the judgment of the sanitary authority, the vessel requires it, 
he may order the following hygienic measures: Baths and other bodily 
care for the Jersonnel, washing or disinfecting means for clothing; dis- 
placement of merchandise on board, or a complete breaking out; sub- 
jection to steam heat at not less than 175° F., for twenty minutes; in- 
cineration or submersion at a distance, in the sea, of infected articles; 
the destruction of tainted or spoiled food or beverages; the complete 
ejection of water ; thorough cleansing of the hold, and the disinfection of 
the bilge; in short, the complete cleansing and ventilation of the vessel 
in all her parts, by the use of force-pumps, steam under pressure at not 
less than 175° F. for one hour, washing, rubbing, or scraping, and 
finally sending to an isolated anchorage ground. Whenever these divers 
operations are deemed necessary, they shall be executed in the more or 
less complete isolation of the vessel, according to circumstances, but 
always before admission to pratique. 

40. All vessels having no bill of health, which, by reason of the place 
from whence they came, could not obtain one, or in case of accidental 
loss of bill, shall submit to restrictions according to circumstances, de- 

pending upon the judgment of the sanitary authority in conformity with 
the provisions herein established. 

41. All bills showing evidence of erasure or alteration shall be con- 
sidered null, and shall incur the conditions of the last preceding article, 
without prejudice to the proceedings which may be instituted against the 
authors of the alterations. © 

42. A doubtful case, reported in an unsatisfactory manner, shall always 
be interpreted in the most prudent sense : the vessel shall be provisionally 
detained. 

43. Admission to Aratzgue shall be preceded by as many visits to the 
vessel as the sanitary authority may judge necessary. 

44. No vessel can be put in quarantine, without a stated decision of 
the sanitary authority, which shall be rendered within twenty-four hours 
from the time of arrival. The captain or master of the vessel shall be 
informed immediately after this decision. 

45. Besides the specific measures in the foregoing regulations, the 
sanitary authority of each country or port has the right, according to 
Article 1, in the presence of immediate danger, to take the responsibility 
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of applying such additional measures as may be deemed indispensable 
for the protection of public health. 

46. Notwithstanding the preceding regulations, whenever the sanitary 
state is positively healthy, vessels going from one port to another in the 
same country can, in virtue of the particular sanitary regulations of each 
country, be freed from sanitary examinations. And, in ordinary times, 
by virtue of declarations exchanged between the contracting nations, all 
vessels, proceeding or intending to proceed from one of two countries to 
the ports of the other, may also be free from examination. 


V. EXECUTIVE ARRANGEMENT. 


47. Every seaport town requiring the obligations of quarantine, should 
have a quarantine hospital for sick persons; a place of detention for well 
persons during the period of incubation; a disinfectant plant, and a 
designated anchorage ground for infected vessels; these several parts of 
the establishment shall be at such a distance and direction from each 
other, and all populous neighborhoods, infectious and infectable places, 
as to endanger the life of no one. 

48. On the arrival of infected vessels at the quarantine establishment, 
all well persons shall be admitted to pratzgue as soon as possibly 
consistent with the foregoing regulations; sick persons shall be im- 
mediately transferred to the quarantine hospital, or to hospital ships, and 
the vessel unladen as soon as practicable. All infected merchandise not 
capable of immediate disinfection by ordinary means, shall be placed in 
capacious, perfectly secure, and well-ventilated warehouses or sheds, and 
there freely exposed to the air, and moved from time to time to insure its 
perfect disinfection. 

49. Merchandise of the first class [Article 35] shall be submitted to 
such measures of purification as the sanitary authority shall judge neces- 
sary. No putrefied animal or vegetable substances, or substances likely 
to putrefy, shall be admitted into the warehouses. All such substances 
shall be rendered innoxious or destroyed. 

50. All governments and places adopting this code shall as soon as 
practicable provide the necessary arrangements and appurtenances for 
fulfilling the obligations it imposes. 

51. In case of the arrival of infected vessels at a port not Aerie 
with a quarantine establishment, vessels or hulks may be appropriated to 
the service of the sick, and also for the reception of merchandise; but in 
such cases they shall be disposed in such a manner as will permit the 
separation of the sick and assure the best conditions of hygiene, especially 
ventilation. But under no circumstances whatever shall sick persons be 
kept in proximity with infected goods. Well persons shall have their 
liberties as soon as practicable, consistent with the preceding regulations ; 
and all other measures essential for the protection of public health shall 
be instituted according to the exigencies of the case, provided they are 
not inconsistent with the tenor and spirit of these regulations. 
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VI. SANITARY AUTHORITIES. 


52. Sanitary authorities shall be established upon a uniform basis by 
the countries or governments adopting this code, and shall be composed,— 
First, of a responsible agent of the government, who shall be a doctor of 
medicine ; and, second, of a local sanitary council or board of health. 


On the acceptance of the report, from which the above is a revision, 
by the convention to which it was submitted, at the request of the com- 
mittee the following resolution was adopted,— 


esolved, That this report be referred back to the committee with directions to negotiate 
with our national government or department of state, to secure, by convention or 
otherwise, the national and international adoption of a code based upon the principles 
hereinbefore set forth. 


It was apparent to the chief authors of that report, the late Dr. Elisha 
Harris and myself, that the resolution which has just been read would at 
least be fruitless for many years. In the United States the report had no 
basis whatever to stand upon. ‘Sanitary authority,” as related to 
practical effect, were words devoid of meaning. Such a thing as a 
national board of health had not been thought of,—not until fourteen 
years thereafter was our first state board organized; the only boards of 
health among us were common council or aldermanic committees of our 
large cities, with ‘‘ health wardens” for inspectors, whose competency 
may be judged by the following extract from the address, by Hon. 
Andrew D. White, at the first annual meeting of this Association, in 
New York, 1873. He said,— 


It is now about five years since, with two other members of our state senate, I visited 
this city, and sat here in the commission for examining into certain branches of the city 
administration, and especially into the conduct of that branch which had charge of the 
public health. The state of things revealed was such as could only exist under a great 
and widespread ignorance on the part of citizens of the first principles of sanitary science. 
To give an idea of this ignorance, let me recall, as nearly as I can, a little episode in the 
investigation. It happened that the late Judge Whiting, who had charge of the investi- 
gation on the part of the Citizen’s Association, put on the stand a young physician, who 
testified that the health officers, or wardens, or inspectors, were men utterly ignorant of the 
first principles relating to the public health which they were appointed to preserve. In 
order to refute this, the head of the health department at the time brought on the stand, 
in perfect good faith, several of these health officers. Toward the close of the examina- 
tion of the first gentlemen, Judge Whiting asked this question: “Did you have a case 
of small-pox in your ward?” and he answered, “Yes, sir.” Judge Whiting: ‘“ Did you 
visit the patient?” Witness: “No, sir.” Judge Whiting: “Why not?” Witness: 
“For the same reason that you would not—that I was afraid of taking it myself.” 
Judge Whiting: “Did the family have any care?” Witness: “Yes, sir; they were 
highjinnicks [hygienics]: they doctored themselves.” As other witnesses came in 
Judge Whiting used this as a sort of test question—as a sort of a key to unlock the 
system, and show the utter ignorance that prevailed in every department of it. Every 
witness was asked,—“ Well, have you any highjinnicks in your ward?” Some of the 
witnesses thought they had, some thought they had not, some thought they “had them 
pretty badly,” some thought they “had them in some parts of the ward,” some thought 
they “had them in other parts of the ward.” At last the judge asked a witness who had 
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been answering his question in this way: ‘Do you know what the word highjinnicks 
means?” and he replied, “Yes, sir; I do! It means a bad smell arising from dirty 
water.” 

This illustration of the kind of sanitary authority and its agents, in 
New York, seven years subsequent to the time that the Committee of 
the National Quarantine and Sanitary Convention was directed to treat 
with such bodies, is not a farfetched example. Similar boards were 
common to our larger cities; in smaller ones and in country towns there 
was no sanitary pretence whatever. Among foreign countries England 
stood almost alone, and her general board of health at that time was only 
twelve years old. In short, the essential condition for carrying out the 
purpose of the resolution, the existence of sanitary authorities, was 
almost wholly wanting. Quarantines there were in abundance at sea- 
ports throughout the world—according to the significance of the term— 
which the general board of health promptly renounced, and instituted 
energetic sanitation instead ; and—in so far as the word quarantine is 
still used to indicate the prompt notification and segregation of persons 
ill with communicable diseases, and the restriction until purification, or 
destruction, of infected material is now everywhere practised by enlight- 
ened communities, as first instituted by the general board of health of 
England—such quarantines have been multiplied a thousandfold. In 
the United States, as elsewhere, it is an essential element of preventive 
medicine, incorporated with every state and local board of health, inland 
no less generally than on the seaboard, and with like energy. Sanitary 
authorities have multiplied in like proportion, and their codperation is 
essential to the protection of the public health; but the preéminent need 
in the United States is a concentrating force, a za¢zona/ sanitary authori- 
ity, whose duty it should be to maintain a periscopic view, to anticipate 
danger, give warning, and promptly supply aid whenever and wherever 
it is required. | 

At the outset the United States essayed to aid the seaports by providing 
hospitals for those sick with infectious diseases, and warehouses for in- 
fected merchandise. The United States Marine Hospital Service was 
a contemporary provision, ‘‘for the relief of sick and disabled seamen.” 

To understand how greatly the scope of this service has magnified 
during recent years, if exercised for the prevention of disease among sea- 
men, a glance should be taken at the enormous and still increasing 
commerce on the inland water-ways of the United States, as compared 
with the seaboard. In 1890 the arrivals and clearances of vessels at 
Chicago amounted to 21,541, while those of New York numbered only 
15,283. The total entries and clearances of the entire seaboard of the 
United States, according to the statistical records, were 37,756 vessels, 
while the arrivals and clearances of vessels at the ports of the great lakes 
numbered 88,280. 

‘¢ Seamen,” under the purview of the Marine Hospital Service, compre- 
hends ‘‘all persons employed on board in the care, preservation, or 
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navigation of any vessel, or in the service, on board, of those engaged in 
such care, preservation, or navigation.” Yet in default of any record to 
the contrary, this enormous aggregate of vessels of every class and the 
needful supplies for the well-being of the thousands of men, women, and 
children employed on board in the navigation, care, service, and keeping 
of them, was wholly without sanitary inspection! And so, too, every 
clearance of the smaller number—but yet thousands—of vessels from the 
seaboard,—ad/ are allowed to depart without any sanitary supervision 
with regard to the necessary conditions for maintaining the health of the 
seamen and passengers or their liability to introduce disease at their ports 
of destination. 

‘* Quarantine” measures relating to departure, under the light of such 
knowledge, should at least be codrdinate with those exercised at ports 
of arrival; and all the more with regard to clearances at our seaports, if 
we would secure the codperation of sanitary authorities abroad to pre- 
vent the transportation of infectious diseases hither. 

The United States Marine Hospital Service, in default of a national 
organization, has done some excellent work for the prevention of the 
transportation of yellow-fever hither from Havana, but it has been wholly 
dependent upon the courtesy of the civil authorities at that port. For 
certainly it must be well known to all persons conversant with the exclu- 
sive rights and practice of foreign nations, that such sanitary service is 
essentially unstable, ever liable to conflict with the sanitary authorities at 
ports of departure, and cannot be relied upon to prohibit the departure 
of an infected ship. The Marine Hospital Service is out of its sphere in 
this direction, while there is an open field for its labors in another, if the 
United States would set the example by practising its own precepts— 
would see to it that the condition of every vessel, before she is permitted 
to receive cargo, is cleaz and equipped ina sanitary sense, and not at 
the mere voice of her master. 

Surely it would be difficult to designate a more inviting field of labor— 
certainly none more germane to all that pertains to the health of ‘‘ sea- 
men” or passengers—than this for the Marine Hospital Service. 

With such codperation as this suggestion contemplates, under the 
auspices of a national board of health, and the international sanitary 
service which it would then be certain to secure, the transmission of 
epidemic diseases by commerce would be greatly diminished, if not, 
indeed, wholly prevented. 








LI. 


GERMICIDAL VALUE OF STEAM HEAT IN MARITIME 
SANITATION. 


DEPARTMENT OF HEALTH, 
CHARLESTON, S. C., Nov. 3, 1892. 


To the President and Members of the American Public Health 


Assoctation: 


GENTLEMEN: I beg to call to your attention the subjoined statement 
of some experiments made last June at the Charleston Quarantine 
Station, testing the germicidal power of the steam cylinder at that point. 
Your attention is called for a full and complete description of the plant 
in use to Vol. xvi A. P. H. A., page 121. - Also to plates accompanying 
the paper, showing the steam cylinder, opened and closed. 

These tests were most carefully made by Dr. Eugene Wasdin, Pro- 
fessor of Path. and Hist., Medical College State of South Carolina. It 
will be seen that on the full application of steam pressure heat at 230° all 
microbes were destroyed, spores and spore bearing, with the single ex- 
ception of Bacillus Subtilis. This contribution is made to indicate to 
you that on the full application of heat at 230° complete lethal effect was 
produced. The tests between blankets were most carefully made, and the 
heat penetrated thoroughly through a number of folds, many more than 
would be found usually in clothing or hanging, subjected usually to these 
influences from vessels arriving here from suspected or infected ports. 
It seems to me eminently proper that as the Committee on Disinfection 
of the A. P. H. A., in their published recommendation, page 80, 81, 
through Dr. Sternberg, have called attention to the germicidal value of 
moist heat, that this test should be as it is constantly and practically used 
at the Charleston Quarantine Station, made known to you. 

The same experience seems to have held as to the Bacillus Subtilis, 
which is a most resistant form of bacterial life, and so noted by Dr. 
Sternberg. I do not know that I can add anything new on this subject, 
but in closing this very brief paper, it occurs to me that it is a most 
important matter that the A. P. H. A. should impress on all mynicipal- 
ities, as we are discussing at this meeting ‘‘ the most dangerous com- 
municable diseases,” that they should be provided for disinfecting 
purposes with a convenient form of apparatus for the application of 
moist heat in dwellings where these diseases happen to occur. While I 
feel confident that much good is constantly being effected with the means 
at our disposal, I can certainly feel, with the lights before us and such a 
test as we have demonstrated in Charleston, that every well equipped 
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city ready for the destruction of the germs of disease should have a plant 
that rapidly and certainly will afford moist heat at 230°, and that can 
readily be carried from point to point as required. 





H. B. Horwsecx, | 
Flealih Officer of Charleston. a 


LABORATORY OF THE MEDICAL COLLEGE 
OF THE STATE OF SouTH CAROLINA. 
June 8, 1892. 


Hatt T. McGee, Esa., Chatrman of the Committee on Maritime 
Santtation, Board of Health of Charleston, S. C.: 


DEAR Sir: In compliance with your request, I submit the results of 
my examination into the germicidal influence of the heat as used in the 
‘¢ disinfecting chamber” of the quarantine station under your se Sa 
supervision. 

As you are aware, hee microorganisms used in these tests were in pure 
culture, fifty-four hours old, upon beef-peptone-agar-agar and cotton- 
wool. 

I must express my regret that it was impracticable for me to obtain at 
this time cultures of cholera Asiatica,! but those submitted to the tests 
are of sufficient tenacity of life to serve our purpose. You will observe 
that a number of bacilli obtained from Charleston sewer mud were used. 
I have found these organisms very resistant to heat, and their spores 
remarkably so. I have utilized other more or less resistant germs on 
hand in the laboratory. 

The first test was simply that of dry heat in the chamber at 194° F.— 
the degree usually attained in the process of disinfection at the station, 
prior to the admission of live steam into the chamber—upon organisms 
placed at various points therein. ‘This heat was held for fifteen minutes, 
and the tubes removed from the chamber. 

To be brief, I will give the varieties of organisms used in this test and 
the result of immediate transplantation upon fresh agar-agar : 


ee ee, a 


Bacillus Anthracis, alive, full growth in twenty-four hours. 


eT Indicus, 6 6< 6 
No. 1. Sewer mud, ‘* oT 6 
eNO: 7 6 66 6 
‘ee NOE aa 6 rT 6 
SD aa ep gece Albus, dead. 
Cereus, ‘ 





1Pure cultures of this spirillum from a case on Swinburne Island, N. Y., quarantine, were sub- 
jected to identically the same conditions as stated above, on November 14, 1892, and with the same 
result—the destruction of microdrganism. 


? Bacillus Saprogenes. 
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Bacillus Subtilis, alive, full growth in twenty-four hours. 


4. Mesenter, ‘‘ aS es 
66 Typhi Ab. 66 66 66 
66 Coli Com. 74 66 66 


66 


Typhi Abdom, on cotton-wool, alive. 


The two following were eae wrapped in a woollen blanket before 
exposure : 


Bacillus Typhi Abdom, inhibited. 
ee No. 2. Sewer mud, full growth. 


The next test made was that of exposure of similar cultures of the 
organisms to steam (live) heat for fifteen minutes at 230° F. 


As in the above, immediate transplantation from these cultures gave 
the following results after forty-eight hours: 


Bacillus Nos. 1, 2, and 3, Sewer mud, dead. 
ae Subtilis, alive, full growth. 
oe Anthracis, dead. 
a TyphrAb.* *§ 
. Col Com. -‘* 
x Hog Cholera, ‘* 
Bacillus Diphtheriz (Leefler’s), seed: 
os Indicus, 
Staphylococcus, Cereus and Albus ‘ 
me pepe Abdom, on cotton-wool, dead. 


se in blanket, Ss 
‘ Coli Communis “ us 
rhe Indicus yh be 
ch Hog Cholera be a 


All cultures made from the tubes after exposure were subjected to uni- 
form temperature of 37° C. in the incubator for twenty-four to forty 
eight hours. 

Although extended experience has taught us the availability of heat, 
and especially of fresh or live steam under pressure, as a disinfectant par 
excellence, and although we were aware of the general excellence of the 
quarantine station as conducted by your committee, still there is much 
satisfaction to be derived from the above shown results, and a feeling of 
greater security must now prevail. 

Reference to the first test will show that the micrococci subjected to 
194° F. were killed; but it was only after subjection to the higher 
degree of steam pressure heat, 230° F., that the spore bearing organisms 
were destroyed with their spores. The only exception was the Bacillus 
Subtilis, the common bacillus of hay, entirely innocent, but whose spores 
are the most resistant known. 

In view of the fact that recent authority seems to demand a much less 
pronounced degree of heat, and at less steam pressure than that which 
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you utilize at your station in routine disinfection, I cannot close this 
report without complimenting your committee upon the superb appear- 
ance of your station, and the perfect manner in which disinfection is 
accomplished. Since your apparatus is such that with the same outlay 
of time and material you can develop a temperature of 230° F., it would 
only seem wise to continue that temperature as the maximum to be 
sought at all times. | 
‘With much regard, I am, dear sir, yours most sincerely, 


Evcene Waspin, M. D., 
Prof. Pathology and Histology, Medical College State of S. C. 
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CLIMATE OF THE CITY OF MEXICO. 


By Dr. DOMINGO ORVANANOS, 


MEMBER OF THE SUPREME BOARD OF HEALTH OF MEXICO. 


The influence which the atmosphere, the waters, and the locality exer- 
cise on individuals when congregated in societies, and living on deter- 
mined points of the earth, is very positive, and for this reason very 
important to the sanitary physician of each place. It is also of impor- 
tance to him to have a thorough understanding of the climate in which 
his patients reside, this being a very important consideration in the solu- 
tion of the many problems which affect public health. 

In this paper I propose to make a brief study of the principal meteoro- 
logical data of the city of Mexico in everything referring to its situation, 
elevation, humidity, temperature, winds, ozone, and light. 

Sztuation.—Mexico (place of Mexitli, God of War) is situated in 19° 
26’ 26” north latitude, and g9° 6’ 45” longitude west from Greenwich. 
The greatest width of the city from east to west is 5 kilometres and 53 
metres; and the greatest width from north to south is 4 kilometres and 
800 metres ; the superficial area is 14 square kilometres, without includ- 
ing those grounds on which they are at present forming colonies. 

The semi-tropical situation of the city causes the rays of the sun to fall 
vertically upon it twice a year, while in all the rest of the year they are 
very little far from perpendicular. The longest day lasts 13 hours to 
minutes, and the shortest ro hours 50 minutes. 

Llevation.—The city is situated at an elevation of 2,268 metres over 
the sea level. The mean barometric pressure is 586.40 mm.; the maxi- 
mum in fifteen years has been 594.19 mm. (1879), and the minimum 
within the same period has been 579.80 mm. 

The extraordinary elevation at which this city is situated causes a 
diminution of oxygen, which, instead of being in the proportion of 
0.28331 litres of atmosphere with a temperature of 15°, as at the sea 
level, is only in the proportion of 0.20685. This means to say, that at 
each respiration we introduce almost one fourth part less of oxygen into 
our lungs than the inhabitants of the lower elevations, and this necessa- 
rily causes certain physiological and pathological changes in our condi- 
tion. é: 

As might very well be supposed, all the inhabitants of Mexico ought 
to suffer a certain amount of anemia, and for many years this has been 
the opinion of many intelligent observers, but, nevertheless, the experi- 
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ments practised during the last few years in this city, by Drs. Cordero, 
Gavifio, and especially Lope de Vega, appear to prove the following 
facts: 1. The number of red corpuscles which each individual has is 
generally rather larger than on the coast. 2. The diminution of oxygen 
in the air is compensated for by the increase in the number of respira- 
tions, which are from 22 to 24 per minute. These same conclusions 
are deduced from the experiments which have been made lately by Drs. 
Muntz and Viault, each one independently of the other, and at altitudes 
of 2,877 metres above the sea level. These experiments were car- 
ried out on the ‘* Pic de Midi” and on the summits of the Andes. Dr. 
Gavifio has also made three experiments to discover the amount of car- 
bonic acid which was exhaled, and obtained a mean of 4.25 per hundred 
of air, arriving therefore to the following conclusion: In Mexico the 
production of carbonic acid manifests itself almost in the same propor- 
tions of volume as in those places which have a pressure of 76 centi- 
metres, and as this is an indication of the organic combustions, we may 
conclude that we consume approximately the same amount of oxygen, 
for which purpose we increase our respirations by one fourth part. 

Dr. Coindet came to the conclusion, after various experiments made 
in the valley of Mexico at the time of the French invasion, that the mean 
volume of carbonic acid exhaled was 3.96 per cent. among newly arrived 
Frenchmen, 4.35 per cent. by Mexicans, and 4.51 per cent. by Indians. 

But with respect to the results obtained both by Dr. Gavifio and by 
Dr. Coindet, we cannot but reflect on the remarks previously made by 
Lombard, that even when the quantity of carbonic acid exhaled might 
represent the same volume in Mexico as at the sea level, taking into 
account the rarity of the atmosphere at an altitude of 2,268 metres, we 
find a remarkable deficit on the central table land as compared with the 
lowlands. 

The results obtained by Drs. Lope de Vega, Muntz, and Viault are 
not founded solely on a limited number of experiments, and for that rea- 
son we await the continuation of these labors so as to be able to form an 
exact judgment on the point. 

Atmospheric Humidity (absolute humidity).—The city being situated 
at the considerable elevation that we have above mentioned, the general 
rule follows respecting the amount of water vapor held in the atmos- 
phere which applies to elevated situations—that is to say, it ought 
to be scarce considering the latitude. So it turns out to be, as the me- 
dium quantity contained in a cubic metre per annum is 8.16 grammes, 
or, measured in milimetres of mercury, 8.24 mm. This amount is small 
compared with the towns at a lower elevation within the republic, where 
the tension of the water vapor is 12 to 14 mm. As hot air absorbs a 
greater quantity of water than cold air, the progress of the tension of the 
vapor follows an analogous process to that of the temperature—that is to 
say, it is weaker in winter and more elevated in summer. Thus it is 
that we see in Mexico a general increase from February to July, and a 
corresponding decrease from the latter month to the following February. 
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Respecting the daily rates of tension, the observations follow the same 
course, which is parallel to that of the temperature, notwithstanding that 
at midday and in the first hours of the afternoon the lines diverge toa 
slight degree, caused by the extra elevation of the atmospheric tempera- 
ture, which carries off a great quantity of water vapor that cannot be 


quickly replaced by evaporation from the earth. 


Lvaporation.—The evaporation in the city is extraordinary, the mean 
by day being 6.6 mm. in the sun and 2.5 mm. in the shade. 

feelative Humidity.—The absolute amount of vapor contained in the 
atmosphere is not of so much importance to us as the relative humidity. 
The atmosphere may contain a great amount of vapor and appear to us 


dry, and, on the contrary, it may hold very little vapor and appear to us 


full of humidity, as our senses can only appreciate relative humidity, 
and more especially when this approaches the degree of saturation. The 
progress of relative humidity is in inverse ratio to the absolute humidity, 
and can be easily understood when we reflect that with the increase of 
heat in the atmosphere, the latter requires a greater amount of vapor to 
become saturated. The mean annual relative humidity in Mexico 
amounts to 61 in place of 75 or 80 that we find at lower elevations. The 
result is that we have a very dry atmosphere, a circumstance remarkable 
when we think of the five lakes that are close to the city. In spite of 
this fact, the atmosphere in this city is as dry as that of Puebla, San 
Luis Potosi, and other cities of the central table land. Some years ago, 
when we discussed, in the National Academy of Medicine, the possible 
evils that might result to the towns of the valley from the drainage of 
the lakes, I had the honor to read to that honorable corporation a paper, 
in which I made an extensive study of everything relating to that ques- 
tion, arriving at the following conclusion: ‘‘ From all this, we find that 
even if the lakes were a great deal larger than they are, they would 
hardly increase the hydrometry of the city: Firstly, because it is not sit- 
uated in the course of the prevailing winds from the north-west; and, 
secondly, because the winds which pass over these lakes are excessively 
dry and hot and therefore require enormous quantities of vapor before 
they arrive to the point of saturation.” 

From what is above said, it will be easily understood that no prejudice 
will arise to the hydrometric conditions of the city from the drainage of 
the lakes. 

Dew.—As the nights are generally very clear, especially in spring, 
and the air is calm, the dew falls in abundance on vegetation of all 
kinds. 

Fogs.—Fogs are extremely rare in this city, although they do some- 


times occur in the early spring mornings. 


Clouds.—During the winter and the greater part of spring, the sky 
over the Mexico valley is perfectly clear; we have a few cloudy days in 
December and January, but they are by no means common. What is 
commonly observed is a species of cloud cap surrounding the valley and 
resting on the crests of the mountains, which limit the view. The cur- 
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rent of air, which rises from the ground through its own heat, becomes 
rarified as it elevates itself, and for the same reason gives off a great deal 
of its heat. It also meets with the almost frozen tops of the mountains, 
which oblige it to precipitate its vapor in the form of clouds. These are 
most commonly seen in the afternoons, but when night draws on and 
cools the soil of the valley, the ascending current ceases, the clouds dis- 
appear, and the sky remains perfectly clear for the rest of the night. 

Fains.—The rains are not very abundant in the valley of Mexico, 
although as a general rule they are not rare, the mean annual rainfall 
reaching 614.4 mm., and the number of rainy days averaging 139. 

The rainy season can be said to last from June to October, as in the 
other months of the year we rarely have any rain. The amount of water 
that falls in each precipitation varies a great deal, being sometimes very 
excessive, and has occasionally reached 63.3 mm. (1888). 

The relative abundance of the rainfall does not prevent our atmosphere 
from being very dry, and it is curious to observe, after a heavy storm, 
how the rays of our tropical sun shine afresh, the sky clears, and the air 
is as dry as before. 

Szow.—It may be said that we do not know what a snow storm is, as 
we only see one about once in every forty years, so that they are hardly 
worth taking into consideration, nevertheless, we have the pleasure of 
observing the perpetual snows all the year round on the summits of 
Popocatapetl and Iztaccihuatl. 

Temperature.—We have seen that the atmosphere of the valley is 
very dry, as happens more or less in all elevated localities. As the 
water vapor absorbs the caloric, this being so scarce in our atmosphere 
renders it colder than that on the slopes of our mountains or on our 
coast. On the other hand, the rarification of our atmosphere by the de- 
crease of pressure in its ascent to the central table land is another pow- 
erful cause for the diminution of its heat. That is one reason why our 
dry atmosphere is always fresher and more agreeable than that of other 
cities in the republic that are situated in the same latitude as Mexico but 
at a lower elevation. The elevation of our valley is the principal ele- 
ment of its climate, because, as we say in another part, ‘‘ The diminished 
pressure of our atmosphere, which is the cause of the rarification of the 
atmosphere, of its coolness, and to a great extent of its dryness, is the 
principal meteorological cause which gives rise to all our thermometrical 
phenomena.” ‘The mean annual temperature in Mexico in the shade 
is 15.5° C. (59.9° F.). The knowledge of these figures cannot give us 
even an approximate idea of our climate, seeing that it is well known 
that there are plenty of places which, with the same annual mean tem- 
perature, show a very great difference in the progress of that tempera- 
ture during the different seasons, during the different months, and gen- 
erally in the modifications which that same temperature undergoes. 

The mean temperature in Mexico during the winter is 12.9°; that of 
spring, 17.8°; that of summer, 16.6°; and that of autumn, 13.5°. The 
difference between the mean temperature of the hottest month, which is 
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April, and January, which is the coldest, is 7.5°. Thus we find that 
the climate in Mexico can be classed as both temperate and equable, see- 
ing that the annual variation of temperature is exceedingly slight. But 
if, instead of taking into account the general variations of temperature, 
we look at the extreme degrees of heat or cold, we find that our climate 
is also variable. Thus we find that the maximum in the shade for six- 
‘teen years has been 31.6° (1878), and the maximum in the sun has been 
49° (1878) ; the minimum in the shade has been 1.7° below zero (1887), 
and the minimum in the sun, 7.2° below zero (1887). The difference 
between the absolute maximum and minimum in the shade reaches up 
to 25° in the course of a month, and the difference between these same 
maximum and minimum in the sun has reached as high as 53.9°. 

The daily progress of the temperature is as follows: The temperature 
between five and six in the morning is the lowest in the day, and from 
that point it rises gradually until two or three in the afternoon, when it 
reaches its maximum, and thence decreases in as gradual a manner until 
five or six in the morning. 

With respect to the daily oscillation and other phenomena incidental 
to the inconstancy of our climate, we have on another occasion expressed 
ourselves as follows on the subject: ‘* The daily oscillation has been 
21.2° in the shade, and 50.7° in the sun. All the changes of temperature 
are divided by the mean temperature between the annual mean from 10° 
below zero at 80° latitude and the annual mean of 32°; consequently be- 
tween these two extreme temperatures there is a scale of 50°, so that we 
go through that scale in one single day, as it has been seen, and we can 
properly say that in one and the same day we experience all the changes, 
and it seems as if we were conveyed from the Polar frozen regions to the 
burning zones of Africa. 

‘¢ This difference of temperature constitutes one of the characteristic 
features of our climate. In Mexico, with her dry atmosphere, the sun’s 
rays produce an extraordinary heating power, so as to give our soil the 
appearance of being scorched. When the sun sinks behind the tops of 
the mountains, the radiation towards the heavenly regions in the valley 
of Mexico begins; the air, which on account of its dryness is enabled to 
prevent the heat from reaching the soil, is also enabled to prevent its 
departing from it, and this takes place with extraordinary frequency. 
We thus have in Mexico, on one side the burning soil, and on the other, 
not only in the regions of great altitude, but in the moderate altitude of 
the valley, perpetual cold. In our region the eternal snow begins at an 
altitude of little more than four kilometres, as can be seen on Popocate- 
petl and Iztaccihuatl. The valley of Mexico, as already said, is situated 
at 2,600 metres above the sea level, and only about two kilometres dis- 
tant from the eternal snow—that is to say, as distant as a town would be 
that were situated 50° or 60° latitude.” 

Frosts are very frequent in the valley of Mexico, and as they always 


1 The Federal District in the Republic of Mexico as a suitable place for persons predisposed to 
tuberculous affections and for relief of pulmonary consumption. Public Health Reports, vol. 16. 


372 CLIMATE OF THE CITY OF MEXICO. 


take place with a clear and transparent atmosphere, the rays of the sun 
beat on our bodies to an excessive degree, while in any other place, per- 
haps only a yard distant but in the shade, we feel a remarkable degree 
of cold. 

I have myself experienced a cold of 15° C. below zero in New York, 
and have felt it less than in the city of Mexico with a temperature of one 
or two degrees above zero, and this is because the irradiation of our 
bodies is very rapid and extraordinarily intense during a heavy frost. 
Fortunately, these are not very frequent, and when they happen the cold 
is only felt for one or two hours in the morning and evening. In all 
other respects the city of Mexico is a place well adapted for winter resi- 
dence, seeing that here we have not the excessive and continued cold 
waves of the north, or its snows; but it is even a better summer resi- 
dence, on account of the absence of the excessive heat found in the more 
northern countries. In Mexico we require some covering over our beds 
during the whole year; on the days of greatest heat we have some de- 
lightfully fresh mornings, and even on the coldest days we do not require 
any fires in our houses. It will therefore be easily understood that our 
city is a pleasant residence in winter, and although it appears a paradox 
to advise the inhabitants of the United States and Canada to take a jour- 
ney of several thousand kilometres to the south during the month of 
July, the fact is that they will find in these tropical latitudes elevations 
of two or three thousand metres, with a fresh and agreeable tempera- 
ture. 

Winds.—The prevailing winds in Mexico are from the north-west. 
The breeze in the city is generally slight, its mean velocity per second 
not going beyond 0.8 m., and the maximum velocity that has been ob- 
served up to date is 21 mm. (1886). The strongest wind is that which 
comes from the north-east. With regard to the humidity of each one of 
these winds that blow over the city, we can give them these respective 
positions: 1. North-west; 2. west; 3. south-west and north; 4. south ; 
5. south-east ; 6. east; 7. north-east. Their respective temperatures, 
beginning with the coolest, can be rated as follows: 1. North-west; 2. 
west; 3. north; 4. south-east; 5. south and north-east; 6. east; 7. 
south-east. 

Ozone.—The annual mean quantity of ozone in the air of the city is 
4.2, but as the methods that have been hitherto discovered for determin- 
ing the amount of ozone in the atmosphere are defective, I will not enter 
further into this subject. 

Light.—The geographical situation of the city and its great altitude 
are the causes of the extraordinary intensity of light in its atmosphere. 
The rarification of the atmosphere and the water vapors, as we have 
above shown, being very scarce, the solar rays exercise on the ground 
their full luminous, calorific, and ceeees powers, unimpeded by any 
disturbing influence. 

The interesting observations carried out by Downs and Blunt? on the 

1 Proceedings of the Royal Society, vol. 26, 1878. 
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effect of light on bacteria and other organisms, which are perfectly devel- 
oped as well as on the protoplasm, has brought to our knowledge some 
most interesting facts with regard to this question. By exposing to light 
the Pasteur solution, urine and infusion of hay, and afterwards depriving 
them of light, we find that this agent is not favorable to the development 
of bacteria and of microscopic spores, which are produced during putre- 
faction. It has also been noted that the direct rays of the sun act ina 
more powerful manner than when they are diffused, and that the germs 
already developed can be destroyed by the sole influence of solar light. 

Doubtless it is to this benevolent influence that we owe our almost 
total exemption from tuberculosis and the fact that when found among 
us it takes such a very mild form, also the fact that the greater part of 
the infectious diseases are either rare among us or entirely unknown. 

It is to this beneficent influence also that we have the pleasure of see- 
ing you again in our own country, and we do not doubt that in your own 
hearts you will always preserve a sincere affection for and desire to see the 
beautiful light, as well as enjoy the delicious climate, of the picturesque 
valley of Mexico. 


LIL, 


NOTE ON HERPES-TONSURANS. 


By ALFRED E. REGENSBURGER, M. D., 


MEMBER OF THE PUBLIC HEALTH ASSOCIATION, VICE-PRESIDENT OF THE SAN 
FRANCISCO BACTERIOLOGICAL SOCIETY, MEMBER OF THE CAL- 
IFORNIA ACADEMY OF MEDICINE, ETC. 


San Francisco, Cal. 


Mr. PRESIDENT AND FELLOW-MEMBERS OF THE AMERICAN PUBLIC 
HEALTH AssociATIon:- As is well known the trichophyton, first de- 
scribed by Gruby in 1844, and by Malmsten in 1845, is the etiological 
factor in the production of one of the most common and most intractable, 
as well as the most contagious, of cutaneous diseases dependent upon a 
vegetable parasite or fungus. It may affect any portions of the cutaneous 
envelope, those covered with hair and those which are entirely smooth, 
while the nails are not spared its ravages. Owing to the varied clinical 
pictures which it presents according to the situation occupied, it has been 
described under many different terms, the ones most commonly employed 
to designate which region is involved being here given: trichophytosis 
capitis or herpes tonsurans, when the scalp is the part invaded; tricho- 
phytosis unguium or onychomycosis, when the parasite has attacked the 
nails ; trichophytosis barbae or sycosis parasitica, when the beard suffers 
from it; trichophytosis cruris or eczema marginatum, when the locality 
of the crotch is the one that has made its acquaintance, and finally tricho- 
phytosis corporis or tinea trichophytina corporis when the non-hairy parts 
of the patient’s skin are concerned. It is oftenest only one form with 
which the subject is afflicted. The heads of children being especially 
prone to it, giving rise to herpes-tonsurans. It is to this variety to 
which these few remarks are limited. ‘* Ringworm of the scalp in chil- 
dren is confessedly so obstinate a disease in the majority of cases that it 
claims our attention first,” says Jamieson when speaking of parasitic 
affections of the skin. Thin tells us that in the common schools of Lon- 
don it has been ‘‘a great evil with which it has been hardly able to cope.” 
Paris has in its great hospital for diseases of the skin, the Aépztal St. 
Louis, a special division set apart for the treatment and care of those 
suffering from it. The mention of these few facts as stated above, gives 
but a faint idea of the importance of this matter from the standpoint of 
public hygiene and is my excuse for claiming a few moments of your 
attention for it in this place and at this time. 

It is almost entirely a disease of children. Adults are rarely affected 
by it. Both my illustrious teachers, Professors Hardy and Lailler, con- 
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tended that in their extended experience they never saw a person over 
twenty years of age who had this disease. Brocq, in his work on ‘‘ Le 
traitement des maladies de la peau,” claims to have encountered one 
case of itin a young woman. In my own observation I’ have never 
met a grown person who suffered from it. Like all similar parasitic ail- 
ments it is very contagious, indeed more so than most others—a great 
deal more than favus and pityriasis versicolor. Occurring in children, 
at a time of life when the individual is little or not at all concerned with 
the importance to himself or to others of his sanitary condition, and when 
educational requirements exact aggregation and close contact, it follows 
that its recognition at the earliest possible moment is of the greatest im- 
portance and necessity, to prevent its spreading to others and invading 
entire asylums, schools, workshops or other places, where susceptible 
material is present, thence being carried into families and disseminated 
throughout entire communities. Without going deeply into its symptom- 
atology, the early itching, which soon directs attention to a small circular 
patch or patches on the scalp covered by scurf,—the pityriasis alba para- 
sitica of some authors,—having a diameter from one half to several inches, 
and later on, the nibbled off hair, the ends thickened and broken off a 
short distance from their emergence from the skin, and finally the circular 
spots or patches of baldness, should cause a suspicion of the true nature 
of the trouble. In the language of T. Fox,—‘t Whenever, then, in the 
scalp a circular patch of disease and thereon short broken off hairs ap- 
pears the microscope will give plenty of evidence of disease.” It may be 
laid down as a golden rule to examine the hairs and scales in every 
suspected case. ‘This is done easily enough. It should never be neg- 
lected. Itis well to place the hair to be examined in a little liquor 
potassae before putting it under the microscope. With a glass magni- 
fying from 250 to 300 diameters the fungus is seen to consist of roundish 
oval spores, refracting the light strongly, .003 to .oo7 mm. long by .003 
to .004 mm. broad and with mycelial threads which are articulated and 
slightly undulated. The spores predominate in quantity, the mycelium 
being sparse, and in some cases seemingly absent or difficult of detection. 
In the absence of a microscope or unfamiliarity with its use, Duckworth’s 
chloroform test may be had recourse to. It is used by placing a hair 
in a glass slide and enough chloroform dropped on it to float the hair ; 
the chloroform is allowed to evaporate, when the hair will be found to be 
of a chalky white color. No other disease gives this reaction. With 
this test and the microscope at our command there is little excuse for this 
trouble not being recognized. We, in California, have had very little 
of the disease. I can count on my fingers the number of cases that 
have come under my notice during a professional life of about eighteen 
years in this state. This may perhaps be accounted for partly on the 
theory that our people are better housed, better clothed, and better fed, 
and that consequently being in a better sanitary condition, the disease 
does not find such a suitable soil to take root and thrive on. A further 
reason can also be seen in the well known fact that the disease is com- 
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municated from domestic animals, such as the dog, cat, pig, and horse, 
and that our rural population does not live in such intimate contact with 
them as they do in countries where the disease prevails very severely and 
often. It has been said that most of the cases which find their way into 
the hospitals in large cities originate in the country. In places where 
the disease is seldom met with, special vigilance is requisite that it be 
at once diagnosticated and not be overlooked and thus form a focus for 
its propagation to others. It goes without saying that the instant it 
makes its appearance, the affected person should be subjected to proper 
medical treatment, and the necessary prophylactic measures taken with- 
out delay, to prevent its spread. It is beyond my province here, to touch 
upon the therapeutic means to be applied; that is not within the scope 
of this paper, but I shall devote a few words to it as far as it relates to 
public hygiene. Isolation is the first thing to be done. Quarantine, as 
it were, the patient. Allow no toilet articles to be used promiscuously, 
or any head coverings of the patient, by others. Bearing in mind that 
domestic animals may be its carriers, care should be taken that none 
such are around as, if affected, they may prevent a speedy recovery and 
if free from it, they may in turn become infected by the child playing 
with them thus retarding the cure and becoming an element of danger to 
others. 

An important question to be answered is, When is the child to be 
allowed to mix with other children; in other words, when is it to be 
kept no longer isolated? In general terms it may be stated, As soon as 
the child presents no evidences of the disease, both to the eye and to the 
microscope, and that, after repeated examinations made at intervals of 
several days; then only after it has remained well for some weeks. 
This may do as in general. However, the question must be answered 
in every individual case for itself. No matter what importunities may 
be used, or what influence brought to bear, the child must not be per- 
mitted to resume its usual mode of life and mingle with other children 
until the medical practitioner is firmly convinced that all danger of con- 
tagion is past. He must not allow himself to be swayed by the en- 
treaties or supplications of the parents or other interested parties, but, 
Prometheus-like, tied down and welded to the sanitary welfare of the 
community whose health is in his keeping by virtue of his exalted call- 
ing, he must do his duty, though it be unpleasant and disagreeable at 
times, in a kind, honest, and courteous manner. Before a child is 
received into any public or private institution in localities where it is 
present, it should be an inftexible rule never to be departed from, to 
demand a medical certificate from competent medical authority attesting 
the freedom of the child from the trouble. Even then those in charge 
of children should be on the alert for the slightest appearance or reap- 
pearance of any symptom of it; and if any suspicion be aroused, the 
matter should be referred immediately for an opinion to a competent 
physician as to what is to be done. The importance of the trouble in 
the way of causing not only, to the one affected, bodily inconvenience, 
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but at the same time making him a menace to others of his age with 
whom he may be brought into contact, and also being the means of 
causing a vast deal of mental worry and pecuniary loss to those in 
charge and owning schools, asylums, and the like, suggests the enact- 
ment of laws to aid the sanitarian in minimizing if not extirpating this, 
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in some places, veritable scourge. 
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STATISTICS OF MORTALITY IN THE CITY OF MEXICO. 


By Dr. EDUARDO LICEAGA, 
PRESIDENT OF THE SUPERIOR BOARD OF HEALTH, ETC., 


Mexico. 


In the year 1890, 16,590 persons died. 

According to the census, which we have already spoken of, on the 
night of the 11th to 12th of October of the same year, there were 326,594 
inhabitants, but in round numbers we compute it at 326,000 and also 
in round number, the proportion of mortality is 50.8 per thousand. 
This number is excessively high if we compare it with one of the large 
cities in Europe and the United States that have an equal or larger num- 


ber of inhabitants. 
Proportion per 1,000 of the 


‘ mortality had in each 
Wards. Census. Mortality. ward in 1889, accord- 
ing to the census. 

I 40,855 1,956 47.8 
II 67,238 4,065 60.4. 
Ul 65,142 3,497 53-6 
IV 48,204 1,731 35-9 
V 42,381 2,089 49.2 
VI 34,597 1,201 34-7 
Vil 18,512 703 S70 
VIll 9,665 194 20.1 








Totals 326,594 | 15,436 


The object of the study that we undertake is to investigate, as far as 
possible, the causes of this high mortality and the manner of diminishing 
it. 

The final results of work made the 12th of October, 1890, for forming 
the census of the city of Mexico, revised the 6th of November, and the 
proportion of mortality according the year 1890, are as follows: 

The mortality was not uniform in the different months of the year as 
the graphic table marked with the number I shows. In it can be seen 
that the greatest mortality corresponded to the months of January, Feb- 
ruary, April, March, May, and December; from there it commenced to 
decrease in the months of June, August, November, October, Septem- 
ber. The month of the greatest mortality was January with 1,921, 
and that of the least was September, with 1,107. 
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In the months of January and February a part of the increase in mor- 
tality is explained by the epidemic of influenza which then reigned in 
the city. The consequences of this epidemic were still felt in after 
months, as we will show later. 

The order in which different diseases caused mortality is as follows: 


Affections of the digestive organs . : : : ; 4,326 
Affections of the respiratory organs without suantne the tuber- 

cular : . : ; : : : . : ; 3,992 
Constitutional and zymotic diseases : : : ‘ ; 3,605 
Affections of the nervous system. 1,681 
Causes, not necessarily associated with eck or eonetititiona! 

diseases . : : : : . : ¢ : 1,252 
Diseases of the Brewiatary organs . ; : , : : 753 
Accidents : . : : : : : : 306 
Affections of the genito-urinary organs . - : : : 198 
Alcoholism .. : : : 290 
Affections of the skin tie setindar Gates : : : - a7 
Affections of the bones and articulations . é : : 
Unknown causes . : : : : : : : : 133 


The complaints being taken separately in order to know the mortality 
that corresponds to each one, I have divided them arbitrarily in two 
groups, whether they have caused more or less than a hundred deaths in 
one year. 

The graphic table No. III represents the first group. 

I ought to mention that the necessary imperfections of the diagnosis in 
the books of the civil register has obliged the Board to form a conven- 
tional group of the diseases that are designated under these names: 
colitis, enteritis, entero-colitis, without specifying the cause that has 
produced them. This group comprises 2,669. (Table No. VII.) 

This number which appears to be the highest of the mortality, does 
not only represent special complaints of the digestive organs but many 
constitutional affections, such as tuberculosis, alcoholism, and those that 
come at the termination of many other general complaints. 

It is very difficult to tell the precise number that corresponds to each 
of these causes ; but whatever it may be, it ought to be deducted from the 
former figure, and that deduction made, there will still remain a number 
sufficiently high. 

In a former statement I pointed out some of the causes of affections of 
the digestive organs and the manner of preventing them. This consists 
in preserving drinking water supplied to the town with the purity that it 
has at its source, and preventing any impurities from mixing with it on 
its way to the houses; in being more vigilant over food and drinks. 
One of the most important chapters of the sanitary code refers to the 
manner of keeping this vigilance, and another to the imposition of fines 
to the adulterators and falsifiers of articles of food and drink. The per- 
secution of adulterators of milk has been a very good result. 
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The stagnation of water in ‘‘ square fosses” is another of the factors of 
production of diseases ofthe digestive organs ; this will entirely disappear 
when the project of canalization of the water of the city is realized, and 
the improvement has been marked since the draining pumps of the canal 
of San Lazaro were established. 

The mortality of children from intestinal affections is due to premature 
weaning, to association of food unsuitable with lactation and to the ignor- 
ance of the uneducated class of society, who do not attend to these 
affections promptly and properly. In adults, intemperance; the bad 
quality of food used by the low classes; and in the middle classes, the 
irregularity of meals, the substitution of sweets for good food, and above 
all, the use of alcoholic drinks, contribute to the profound disturbance of 
the digestive functions. Private hygiene makes known the rules that 
ought to guide man in the use of food and drink, and doctors can con- 
tribute greatly by inculcating their precepts in the families they attend ; 


public administration can make this teaching obligatory in all schools, © 


and hygienic doctors propagating this kind of knowledge, by means of 
clear and simple instructions in the medical journals and the press in 
general, will efficaciously contribute to diminish the mortality caused by 
iutestinal affections. 

Table No. I marks the difference of mortality in the months of the 
year. 


Affections of the respiratory organs have caused the death of 3,992 per- | 


sons. We have already said that pulmonary phthisis is not included in 
this group; if it were we should have to add 1,058, and seventeen that 
correspond to laryngeal phthisis, and we should reach the number of 
5,067—higher than that of intestinal diseases. (Table No. IV.) 

There are three diseases that raise this figure: 


The first is pneumonia with . : ; 2,358 
Pulmonary phthisis, which we have aileanit: eae : . 1,058 
Bronchitis. ; . : : 1,055 
Pulmonary congestion comes in ihe fourth ie: Bite : : 165% 
Pulmonary emphysema . : . ‘ ; : : ‘ 147 
Pleurisy and its consequences only : ‘ : : : 83 


We will not mention other affections of the respiratory organs because 


they figure with very small numbers. 

As we announced at the beginning the increase of mortality in the first 
months of the year, ought to be attributed to the epidemic of the influ- 
enza which then prevailed. In the mortality table influenza is hardly 
mentioned because the deaths caused by it directly were very few; but 
the infectious character that it gave to bronchitis and pneumonia made 
these terminate in death. Influenza gave a fatal tendency to emphyse- 
matics. It awakened any hereditary predisposition to pulmonary phthis- 
is; in some persons it revived complaints that had nearly disappeared ; it 
aggravated all illnesses that were fully developed, and was the determining 
cause of death in those persons who had rooted consumption. 
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CUADRO que represente las enfermedades que causaron mas de 100 defunciones durante el ano de 1890. 
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I make this explanation to account for the increase of mortality from 
diseases of the respiratory organs in the year 1890, and not to cast an 
additional shadow on the mortality table of this complaint, for it is 
already sufficiently dark. 

Leaving pulmonary phthisis on one side because we will mention it 
on studying the other tubercular diseases, we will commence by inquir- 
ing into the causes that make pneumonia so common. It is a fact 
proved by statistics that this is a very common illness in all great towns 
of whatever latitude or topographical conditions; this sole circumstance 
would be sufficient to make us presume that it is infectious, but the 
studies of bacteriology tend more and more to demonstrate this truth and 
physicians of all countries have accepted it because it explains, better 
than any of the hypothises formerly admitted, all the facts connected 
with the history of pneumonia. Hygiene has to appropriate this idea as 
it has appropriated that of the microbial nature of tuberculosis. Dr. 
Sternberg has made very important studies which will lead to results as 
certain as those obtained for pulmonary phthisis. 

It is probably because pneumonia is an infectious disease that it is 
observed to be more common in certain seasons of the year. The mini- 
mum of the disease was in August, when there were sixty-one deaths ; it 
maintained the number in September, increased a little in October, and 


‘went on increasing in the months of November and December and 


reached its maximum in January and February, and then went on de- 
scending during the months of March, April, May, and June. 

In all times and in all countries cold has been considered the most 
powerful cause of pneumonia. But modern studies, indicating it only 
as an occasional cause, give ample room to hygiene to prevent it. I 
have said already in former statements—but I shall not tire of repeating 
it—that the changes of temperature that we have every day in our climate, 
subject our tissues to every variation it is capable of feeling from cold to 
heat, not only by its direct action on the economy, by means of the nery- 
ous system. ‘To prevent this influence it is indispensable to be well 
covered in the morning and evening in cold weather; and persons who 
have delicate lungs should use thick woollen under-clothing during the 
summer. The habit of changing clothes after taking violent exercise or 
walking in the sun is injurious because it produces a sudden coolness 
which is not compensated by the after reaction. 

Before continuing the study of the other illnesses we will present a 
table of comparisons of the relative frequency of the diseases of the res- 
piratory and digestive organs—Table No. VIII, by which it will be seen 
that those of the respiratory organs increased from August to January, when 
they reached their maximum, to decline progressively to July, and those 
of the digestive organs began to increase in February, reached their max- 
imum in July, and gradually declined in the winter months. The fact 
that the latter diseases increase in the rainy season and those of the res- 
piratory organs in dry weather and during the winter, is repeated with 
such pertinacity each year that they must obey fixed and invariable rules. 
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The different forms of bronchitis determine a mortality of 1,055. If 
we put aside the number that corresponds to the bronchitis of con- 
sumptives, of emphysematics, which are symptomatic of measles, of 
influenza, of whooping cough and of some pulmonary affections, the 
rest, without doubt, belong to infectious bronchitis. In effect, like the 
studies we have just made of pneumonia, it grows in the same way,— 
reaches its maximum in January, and declines until the month of July, 
when it has its minimum. If we have admitted the surety of an infec- 
tious character in pneumonia we must accept in the same manner that 
of bronchitis and apply to it our series of considerations. 

Of the 1,055 deaths from bronchitis, 695 are in the first ten years of 
life, and of these 497 in the first year, 117 in the second, and the rest 
in the other ages. 


Tubercular diseases, from a total of 1,351: 





Corresponding to pulmonary phthisis_. - ; s 1,058 
to intestinal diseases and pariorie : ; : 205 

to meningeal . d : : ; : : 55 

to that of the larynx ; : : 17 

to acute, miliar tuberculosis Deheratioed : : 14 

Other forms not specified ; ; ; : , . 2 
Total : ° : . . . : ; . ; 1,351 


It is certain that the real number of tubercular diseases is not represented 
in the above figures, and they ought to be augmented with many of the 
deaths, that are at present attributed to diseases of bones, of the articula- 
tions, of the pleura, of the testicle, etc. 

In the last statement, remembering that inheritance is one of the 
most powerful causes of propagation of phthisis, we indicated the advis- 
ability of great thinkers making a study of the question of prohibiting 
marriages between persons who are suffering from tuberculosis. This 
would be a prophylatic means of incontestable efficacy, and it is the duty 
of all doctors to point it out when we are opportunely consulted by 
families. If, by means of the press, religious authority, and books and 
familiar conversations, it is possible to make people understand that 
marriages between consumptives are undesirable and unfortunate, one 
barrier will have been placed against them. The sons of phthisical 
people die of meningitis at an early age or of mesentericus tabes. Those 
who escape these succumb to pulmonary or cerebral granule, to tuber- 
culization of the bones or articulations; or, if they live to adult age, will 
have pulmonary phthisis, or that of other important organs. 

The discovery of the bacillus of Koch as the germ of tuberculosis, has 
given the idea that the facts attributed to inheritance might be explained 
by contagion, but they would on no account diminish the importance of 
the factor we have pointed out. 

Tradition, at least in Mexico, has planted the idea among the lower 
classes, of phthisis being contagious; the works of Villemin, in 1865, 
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demonstrated that tuberculosis could be produced artificially by tuber- 
cular inoculation on healthy annimals. Klebbs first, and then Cohnheim, 
considered the disease infectious, even though they could not explain 
how it was transmitted; but in 1881, Richard Koch, discovering the 
bacillus of phthisis, proved at the same time that this was the germ man- 
ifestation called scrofulous and Zufus, and that by it, it was communi- 
cated from the sick to the healthy man or animal. Once in the possession 
of this truth it remained for science to discover the means of transmitting 
the morbose germ, and in this sense it has been ascertained that the com- 
monest manner of infection is by absorption through the respiratory 
passages, where it enters by direct means, but especially by the germs 
brought by the air from desiccated saliva. The intestinal passage is 


_ also a means of introducing Koch’s bacillus by the injection of animals 


sick with tuberculosis or Pommelzere. It has been proved that the tu- 
berculous nodes of the dugs of sick animals impregnate the milk with 
tubercular bacillus; this enters through cuts or cracks in the skin and 
produces lupus or lymphatic ganglions, or that adenitis which has 
been considered so characteristic of scrofulous affections. It is very 
probable that the tuberculosis of the genito-urinary organs, which has 
been considered a primitive disease, is also the result of direct transmis- 
sion. 

When one considers how many doors there are for the introduction of 
the bacillus of tuberculosis, it is surprising that this illness has not spread 
even more than it has in reality. IPfit is true that not all who expose 
themselves to the illness take it, it depends on the facts pointed out by 
Koch, that the tuberculosis bacillus grows very slowly, and that probably 
the human organism requires a certain number of conditions to make it 
fertile ground for the bacillus, and probably also it has numerous resour- 
ces to expel the germs before they have time to grow. 

Hygiene is possessed of these facts and recommends the isolation of 
phthisical patients,—does not allow their saliva to be left any where, but 
obliges them to deposit it in basins containing water. As there are climates 


_ where tuberculosis does not grow, these ought to be sought by patients 


as sanitary stations. It has been proclaimed that the confinement in 
which formerly patients were kept, is prejudicial to them and to those 
around them, and ought to be substituted by fresh, pure air. 

Speaking of climates our country can supply all the varieties that can 
be found in others. Our coasts of both seas, situated in the tropics, very 
warm owing to their situation, humid and low, are most fertile for the 
growth of the tubercular bacillus; in our States of Yucatan, Campeche, 
Veracruz, etc., phthisis is very common, and is developed with great 
rapidity. 

In proportion as the ground rises above the level of the sea, the phys- 
ical conditions become less favorable for the development of the microbe 
of phthisis and the illness is less frequent among the inhabitants. 

In the central plateau of Anahuac the conditions for the existence of 
Koch’s bacillus are more precarious than in the zone that we have just 
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mentioned, and it presents the notable fact that if it does not give an 
absolute immunity to its inhabitants, it is extraordinarily good for patients 
who contracted the disease on the coasts of the Gulf or the Pacific. 

The higher the altitude the less favorable the place for the develop- 
ment of the bacillus of tuberculosis. According to the elevation above the 
level of the sea and the graduations that I have just established, they 
almost correspond to those of the altitude between 1,000 metres and 
3,000 metres. 

In an inverse proportion the most favorable climates for phthisical 
patients are the most elevated, and our cities of Zacatecas and Toluca 
are the most favored from this point of view. 

The valley of Mexico presents a combination of circumstances so 
propitious for the cure of tuberculosis contracted in other places, that it 
would be of the greatest benefit to establish a sanatorium in the suburbs 
of the capital.? 

Finally, preventive hygiene consists in preventing predisposed indi- 
viduals from being near patients, and in living in climates unfavorable 
to the growth and life of Koch’s bacillus, and to guard against the trans- 
mission of the illness through food and drink. 


Typhus caused 921 deaths during the year. The graphic table No. 
VI represents the mortality corresponding to each month. By this it can 
be seen that the minimum was in September, the maximum in March, 
and then it gradually diminished till August. 

This disease, evidently infectious, has become endemic to the capital. 
To conquer it, the articles of the sanitary code were put in practice ; 
these are now in force, but at that time were only on trial. 

The carrying of typhus patients in cots is defective, but much worse 
is it to take them in coaches destined for public service, and so pass the 
illness to healthy persons who afterwards use the same coaches. To 
obviate this defect it was asked of the Superior to authorize the construc- 
tion of a special carriage for this service. It is a closed carriage with the 
entrance behind; on each side are seats for the patients, seats that can 
be converted into beds for those who are obliged to lie down; all the 
interior of the coach is painted in oil, and can be washed and disinfected 
after having been used. Authorization was asked and obtained of the 
Superior to construct two barracks on an ample piece of ground existing 
in the Juarez hospital, between the wards and the amphitheatre, but at 
a great distance from the latter. These barracks would be destined to 
receive the typhus patients, so that they would not have to be lodged in 
the wards of the same hospital which they now occupy. These slight 
constructions can be destroyed after having been used; they permit the 
isolation of this kind of patients from the rest of the patients in the hos- 
pital. ‘They should be provided with special furniture that could be 
easily disinfected and clothes should be made only to be used by typhus 
patients. 


1At the Berlin International Congress of August, 1890, a lecture was delivered upon this topic 
by the undersigned. 
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CUADRO comparativo entre las VACUNACIONES bechas los anos de 1872 a 1890 y las. defunciones causadas por la VIRUELA durante el mismo periodo de tiempo. 
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One of the barracks was raised, according to the model given by the 
Council for the provisional hospital for cholera patients, but it was 
never occupied, and the beds, mattresses, etc., provided for it were 
passed into the wards of the hospital. 

The disinfecting stove brought from Europe in 1888 by the under- 
signed, had not been placed on account of the difficulty of finding an 
appropriate place for it in this centre of the city and near the offices of 
the council, but as its installation was indispensable to complete the 
measures destined to conquer the typhus, authority was asked for and 
obtained from the secretary of the Government to place the stove in the 
same Juarez hospital in sucha position as to permit its use without 
injury to the patients or the employés of the establishment. The in- 
fected clothes are taken in a special cone, and a different one serves to 
take them back when they are disinfected. The disinfection service 
works with regularity. 

Instructions on private hygiene and the measures taken by public 
hygiene to diminish the growth of, and the mortality by, typhus were sub- 
mitted to the consideration of the Secretary. Approved by him, they 
were made known to the public by fixing them in the streets, on public 
buildings, on commercial houses, lodgings-houses, etc. 


The diseases of the circulatory system are represented in the general 
table of mortality by 753 deaths; of these, 558 corresponded to organic 
injuries of the heart; 26 to endocarditis, and 22 to pericarditis. The 
first group is sufficiently important to oblige us to make some reflections. 
Analyzing the numerous causes that originate these diseases, we find in 
the first place, acute endocarditis, articular rheumatism, deforming 
arthritis, gout, syphilis, alcoholism, poisoning by nicotine, etc. This 
enumeration indicates the series of resources that can be employed 
by hygiene to prevent these illnesses, to whose seriousness the consider- 
able altitude of the city of Mexico contributes. (Table No. V.) 

Among the causes of rheumatism are living in low and damp houses, 
frequent exposure to damp, sudden cold, and certain kinds of food. 
These causes can be avoided by people of comfortable circumstances, 
giving them the knowledge of private hygiene and of the necessity for 
them and the lower classes to persevere in applying the precepts on the 
hygiene of houses contained in the sanitary code. 

A disposition to rheumatism being hereditary directly, or what is 
more common, the inheritance of some illness that has little relation to 
it, hygiene can intervene efficaciously, giving advice to modify the con- 
stitution of individuals predisposed to it. Obesity, bilious lithiosis, cer- 
tain diseases of the kidneys, diabetes, and gout are so little related to each 
other that one is seen to succeed the other in the same individual, or his 
descendants. They all depend on a perturbation of the nutritive func- 
tions, which obey well determined causes, and can be modified by sub- 
stituting a sedentary for an active life, increasing or varying bodily 
exercise, marking the kind and quantity of food, establishing a conven- 
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ient equilibrium between the work of the body and that of the mind, 
changing, if possible, the very manner of living. 


The disease which, after those already mentioned, has the highest 
figures in the table of mortality (478) is cirrhosis. Although this can 
come from different causes it is most frequently produced by the slow 
poison of alcoholic drinks. 

Hepatitis and abscess of the liver, which are its frequent consequences, 
are represented by 30 deaths. Suppurated hepatitis is an illness com- 
mon to our climate. It is most frequently caused by the abuse of pulque, 
immoderate eating of food difficult of digestion and at the same time 
stimulating, such as duck, mole, enchiladas, carnitas, etc. The 
sanitary authorities can of course look after the good condition of food 
and thus contribute to efface that cause of illness; on the other hand the 
best education will inculcate in every individual the precepts of private 
hygiene, and there is no doubt this will diminish the number of deaths 
from that cause. 

Three hundred and thirty-eight is the figure corresponding, in the table 
of mortality, to the deaths caused by gastro-enteritis. It will be easily un- 
derstood that in this group are included some illnesses, of which catarrh 
of the stomach and intestines are only symptoms; but even discounting 
these, there would still remain a considerable figure, whose principal 
cause is the eating ofimproper food, as happens in the greater part of the 
complaints of children ; while, in adults, it is caused by intemperance and 
gluttony. When the knowledge of private hygiene has extended and the 
benefits of soberness and temperance become better known, this figure in 
the mortality table will be seen to diminish and then disappear. 

In our classification there is a grouping of causes of death that have 
nothing in common more than the circumstances of not being necessarily 
associated with a local or general disease, but which have the greatest 
interest for persons interested in hygiene; it includes abortions, children 
born dead, those who sicken immediately after their birth, and those who 
cannot live on account of congenital weakness. (Table No. II.) 


The distribution is this: 





Abortions } ’ ‘ ; . : : ; ; 4 321 
Born dead before parturition . : , . , : : 289 
Born dead after parturition. ‘ b 5 , . : 140 
Asphyxiated after birth . : . : : ’ : s 56 
Died of congenital debility . : : ; ; ; 2 301 

1,107 


To which we can add those called statistic inviability which 

amount to . . . . . . : . . 33 
And those who died in consequence of malformation, whose 

number reaches : 9 


All these make a total of 1,149 beings snatched from existence before 
birth or a short time after having seen the light. 


STATISTICS OF MORTALITY IN THE CITY OF MEXICO. 387 


Miscarriage may be accidental, but frequently it is a consequence of 
syphilis in the father or mother, or of diseases of the womb, which might 
be cured, or of traumatisms which can be avoided. This enumeration is 
sufficient to make it understood that the bettering of the customs, curing 
the genital organs of women in good time, the better education and care 
of health, could reduce that figure considerably. 

Children may die after birth by an accidental traumatism but more 
frequently it is in consequence of congenital syphilis or of diseases of the 
egg, these being caused by general or local suffering of the womb. 
This cause of mortality can be diminished by the means of which we 
have spoken. 

Immediately afterwards we have to consider the 301 children who 
have died of congenital debility, and the 33 of inviability. 

The congenital debility is caused by a lack of vigor or strength in the 
progenitors, by the alteration of the constitution by diathesis or consti- 
tutional illnesses ; among these are syphilis, anzemia, scrofula, etc. The 
advanced age of the parents or age prematured by venereal abuses or 
more specially by the use of alcoholic drinks; in the mothers by depress- 
ing moral causes, by the insufficiency of food and uterine diseases. This 
enumeration will be sufficient to give an idea of what public and private 
hygiene can do to prevent the premature death of beings just brought 
into this world. 

Those who have died during the travail of child-birth number rgo. It 
is possible that traumatic or moral causes, but which are accidental, 
represent a figure in this mortality; but what is most probable is that 
the death of the foetus is brought on by a bad position or presentation 
in the womb or uterus, by a premature rupture of the amniotic wrapper 
for lack of timely obstetric operations, such as the version, application of 
the forceps, and the operation of manual child-birth. These causes 
could be avoided if pregnant women would suffer a timely examination 
_ by a doctor or midwife, when they become convinced that even in what 
appears to be a most natural confinement they require to be well attend- 
ed by a doctor or midwife, when the poorer classes, who cannot afford 
the expense of medical assistance, will resolve to attend consulting rooms 
and have recourse to the maternity house to be delivered of their child- 
ren, when finally, the fruit is reaped of the strict application of rules 
for midwives at present in force. All these reflections can be thus 
summed up: The mortality of children during child-birth depends princi- 
pally on the lack of medical assistance at the time, and, as I have already 
said, attention to public and private hygiene would considerably dimin- 
ish this mortality. 

Analogous considerations can be made in the case of new-born child- 
ren, who die of asphyxia, which accident generally depends on the want 
or imperfection. of medical assistance. 

The table of mortality says that 282 persons have died of chronic 
alcoholism and 8 of delirum tremens; but this figure, high as it is, does 
not represent the full number of victims to the abuse of alcoholic bever- 
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ages or to its long continued use. In effect, we have shown in previous 
paragraphs that the greater number of cases of cirrhosis which are reg- 
istered, have been determined by the abuse of alcohol,—that this is 
the determining cause of many chronic catarrhs of the intestines, causing 
death, which, however, is not attributed to it in statistics. Many 
certificates of death mention cerebral congestion, but they do not 
say that it was directly caused by alcohol; those deaths consequent on 
alcoholic madness are not referred to as alcholism ; many myelites which 
bring death as their consequence are not put down to alcohol. The 
atheroma and other injuries of the cardio-vascular organs have been 
originated by the chronic poisoning of alcohol, but the certificates do not 
mention thiscause. The extent of alcoholism is immense, and appeals to 
the legislators for the strictest measures; to the public administration, 
for means to make the acquisition of this spirit difficult ; to the societies 
of temperance and to doctors for the teaching of the great injury and 
harm caused by alcohol, and for spreading the knowledge ‘of private 
hygiene, and above all that which tends to teach morality, to the public. 
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THE INFECTIOUS DISEASES MOST FREQUENT IN SAL- 
TILLO AND THEIR HYGIENIC PROPHYLAXIS. 


By Dr. D. GARCIA FUERTES. 


Saltillo, at 25° 25’ 15”, north latitude, and 100° 29’ 33”, longitude 
west from Greenwich, with an elevation above the level of the sea of 
1,638 millimetres, is one of those terraces which, rising from the geologi- 
cal depression of the Rio Bravo del Norte, serve as an approach to the 
Central plateau. The populated portion is on the inclined plane formed 
by the upheaval, through the volcanic action which took place in that 
mountain region, of one of those strata of the Tertiary age which form 
the support of the eastern Sierra Madre. The abundant and vigorous 
vegetation of these mountains, the elevated valleys (2,000 metres) which 
they form, and their orientation from north-east to west south-west occa- 
sion a copious rainfall there, which by filtration through the permeable 
coverings causes springs to gush from the Tertiary stratum, forming for the 
city a moist sub-soil, in spite of the marked declination of the surface (from 
two to four feet in one hundred). The very considerable slope of the 
surface allows the rain-water to take a rapid course toward the north, 
facilitating the detrition of the upper stratum of the soil, while the sub- 
soil retains quite a quantity of the water in its clay-slate strata, which 
alternate with the calcareous formations and calcareous tophus in the 
surface of this locality. 

The populated. portion lying on a hillside, and having as its southern 
exposure a sloping valley whose limits on the north are mountains 
relatively low, receives almost constantly a north wind in proportion to 
the cold and rapid currents produced in the passes and glens of the moun- 
tains, which appear to stop abruptly here, giving approach and passage 
through a little plateau to the upper valley which forms a part of the 
Central plateau. 

Its mean temperature in the last three years has been 16.27° C. in 1889, 
17.68° C. in 1890, 16.09° C. in 1891, the mean barometric pressure 
32.06, 30.51, and 31.61, the mean relative humidity 66, 63.9, and 61, with 
very wide variations in determining these averages. These geographi- 
cal, geological, and meteorological data explain the changeableness of 
climate. To such an extent is this true that the seasons are irregular 
and confused, freezing weather having been known in some years in the 
month of May and agreeable spring temperature in the last days of 
autumn. It is proverbial among us that no two years are alike. 
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Saltillo being an old place (founded in 1575) has the defects which all 
cities built during the colonial period have—streets narrow and crooked, 
and of very unequal dimensions through which the rain-water runs forming 
tumultuous currents. Its houses, for the most part built up on low 
foundations, constructed of poor materials, among which unburnt brick 
predominates, and built without plan or any architectural style, have 
also many of those huge interior courts, where the surplus water is 
emptied, and where the deep and unused wells are situated, which consist 
of simple pits without timbers or drainage—because the city has no gutters 
or sewers to collect the overflow from the stoppage of a swollen cur- 
rent, which might be taken over the ground outside and beyond the town. 
The habitations are paved with bricks which noticeably retain the 
dampness, its roofs are flat and walls excessively thick ; this prevents them 
from receiving a sufficient quantity of heat, thus making them pleasant 
in summer and horribly cold in winter. The water from its numerous 
springs is slightly charged with calcareous salt, which makes it a little 
brackish but drinkable, and it waters large innumerable orchards and 
gardens provided with fruit trees, but this saturation by uniting itself to 
that from the deep wells tends to add to the dampness of the sub-soil. 

In the zone west of this town, and upon the left bank of the stream 
formed by the rain-water which comes down from the mountains on the 
south, the vegetation shows greater proportions, becoming almost luxuri- 
ant, while on the east is a small brook formed by the dirty water from 
the public washing-places, tanneries, soap factories, and the washing of 
wool intended for the manufacture of shoddy. The population of this 
city is 25,000, scattered over a very extensive area (40 hectares approxi- 
mately). 


Ty 
INFECTIOUS DISEASES ALMOST ALWAYS DIRECTLY CONTAGIOUS. 


These diseases whose germs cannot live or multiply except as parasites 
of the organism, have their sources of infection and consequently of con- 
tagion in the products of the skin and the mucus engendered by micro- 
organisms which distinguish them, whence they can be scattered to the 
winds, stick to objects which come in direct contact with the sick man, be 
deposited in the upper layers of the soil, or diffused in the atmosphere, 
thus carrying in all directions power of infection and contagion. 

These germs will penetrate any part of the system of a healthy person, 
but it is most probable that the infection takes place in the places 
where the peculiar characteristics of the diseases appear. Among these 
diseases exanthematic fevers have taken on in this town all the known 
forms; some of them are almost endemic and occasionally become epi- 
demic. 

The various forms under which they appear cause us to think that 
they have a certain connection with the disposition of the individual, with 
the degrees of immunity natural or acquired, and perhaps with the condi- 
tion in which the organs of the body are by which infection takes place, 
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inasmuch as what has been called the spreading power of diseases is only 
the result of a combination of previous factors ; thus it is a fact of frequent 
observation that one meets with marked differences in the form in which 
infectious diseases appear in two individuals under similar conditions 
and attacked at the same time. In one it appears accompanied by 
alarming symptoms and ends unfavorably, while in the other it runs its 
course rapidly and without serious consequences. This can depend 
—supposing in each case the same infectious micro-organism—only on 
the individual disposition or natural immunity, which in this case will be 
the greater or less resistance which the skin and the mucus present 
against the attack and the inherited or acquired vigor of the body as 
related to the amount of vital energy. Our needy classes are from this 
point of view not well able to resist, and it is among them that the first 
cases of almost all infectious diseases appear; and it is among them 
that we find the greater number of victims. 

Its forms depends, first, on the acquired immunity of the organism for 
resisting the attack of an infectious agent by having once successfully 
triumphed over the disease, a victory won by the means of a change in 
the organs where the germs developed, and which perhaps consists in the 
destruction of certain elements, possibly the weakest, but still necessary 
to reproduction of the infectious micro-organism. This immunity may 
be complete and lasting if all these histological elements have been des- 
troyed,—incomplete, if the destruction has been partial, and in this case 
infection will take place, but in a milder form, modified, and distinguish- 
ed by different degrees of mildness and the different forms which it 
takes. 

These forms of disease are also influenced by the condition of the 
parts of the body in which the infection is to take place. And for this 
reason we see the small-pox attack people of filthy habits, or, perhaps, 
during extremely cold winters, those who have the functions of the skin 
inactive and its histological elements in appropriate conditions in conse- 
quence to receive the infectious germ. Its tendency to attack the mucus 
is greater during lactation, and especially when there are gastro-intestinal 
disturbances, which affect the nutrition of these organs. 

Erysipelas also is frequently seen to take on the flictenoid character, 
when it spreads upon slight scratches in the skin and attacks prefera- 
bly the hairy skin after sunstrokes. Measles takes on a gastro-intestinal 
form in people affected by diarrhoea. Scarlet-fever attacks preferably 
the amigdalas in scrofulous persons, and especially it is an admitted fact, 
often seen in practice, that infectious intermittent diseases attack prefera- 
bly the weak parts, modifying the working out of the original affection. 
The mediation of time and place makes itself felt not in the forms under 
which infecto-contagious diseases appear, but upon its greater or less 
frequency because the generative parasites of these diseases are neces- 
sary, not optional (i. e., that they can live only for a limited time outside 
of the system and always require from it for its propagation a proper 
state of the atmosphere), and topographical and hygienic conditions of 
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a locality can have no influence beyond the dissemination of these para- 
sites over a more or less extensive area, and in no case in the least 
important acts of its life such as germination and reproduction. 

Among the various epidemics of small-pox, which have been observed 
in this town, the most important was that of the year 1890, when the 
mortality was 571 in 25,000 inhabitants; during this year the state of 
the atmosphere, the quantity of rain, the relative humidity, the direc- 
tion of the winds, the barometric pressure, and the mean temperature, 
showed no special or unusual characteristics compared with the meteoro- 
logical data in other years, and one must suppose that the lack of 
insufficient supply of vaccine was the cause of this epidemic among us, 
and we can only attribute to the atmosphere the role of disseminating 
agent of infectious germs, especially when its relative humidity descends 
to the minimum, for then we meet with the most appropriate conditions 
for their easy transmission and dissemination. Thus we explain the 
fact that the months of May and June, in which the above mentioned 
meteorological condition relative to the dryness of the air is realized, 
that the number: of cases of small-pox increases here as in most of the 
towns in the Central plateau. 

Scarlet-fever rages with greatest violence in the autumn, a season 
which in our climate is characterized by excessive variableness of tem- 
perature from 26.2 C. to 3.8 C., and the quantity of moisture in the 
atmosphere from 96 to 32. The prevalence of north winds during this 
time considerably increases the number of cases. The wind under these 
circumstances being strong, cold, and damp, is an appropriate medium for 
making active the micro-organisms which it contains, which in infecting 
the system will penetrate preferably to the respiratory organs, whose 
nutrition is disarranged by the extreme change of temperature which pre- 
cedes and accompanies the north wind. In these same meteorological 
conditions appear the few cases of diphtheria which I have noted in this 
town, and I will mention that in the years 1885, ’86, ’89, in which these 
diseases were epidemic, a considerable increase was noticed in the 
amount of rainfall, especially during the months of October and Novem- 
ber. 

The measles which were almost endemic among us tend to disappear 
during these later years and the greater number of cases always occurred 
in the spring. Erysipelas was very frequent in this locality and attacked 
preferably the hairy parts of the body; it was epidemic in 1890, lasting 
almost all the year. 

Tuberculosis decimated, so to speak, our indigenous race, attacking 
preferably the respiratory apparatus. This race, a remnant of the Tlax- 
caltecas, inhabits the most fertile part of the city. It seems that they 
have a certain predisposition for contracting this disease, and I believe 
that it is not the hygienic conditions under which they live which deter- 
mine entirely the frequency of tuberculosis among them, but rather their 
insufficient nourishment (fruit, cereals, and vegetables), which by weak- 
ening their systems makes the contagion easier and more destructive, 
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and indirectly insures its transmission by heredity. This disease is also 
very prevalent among the operatives of the cotton mills. In the greater 
number of cases it is met with in women in the pulmonary, and in men 
in the abdominal, form. It may be presumed that the air, vitiated by the 
particles of cotton and some other extraneous bodies that float constantly 
in the atmosphere in which these persons live, as well as the high temper- 
ature occasioned by friction of the different parts of the machinery, and 
especially by lack of ventilation, causes constant irritation and inflamma- 
tion of the respiratory apparatus and keeps the digestive organs in a 
dyspeptic condition, thus preparing the way for tuberculosis. 

Among persons engaged in manufacture of ‘‘ shoddy,” this disease is 
also prevalent, and with them it is probable that their sedentary life, bad 
air, and the unsanitary quarter in which they live, which is the coldest and 
dampest in the town, contribute to its dissemination. Leprosy, which 
is rather more frequent here than one could wish, appears commonly in 
the tuberculosis form. Cases of lupus or necrogenic warts are excep- 
tional. ‘It appears leprosy develops every day more and more, to such an 
extent that in some little settlements situated toward the east there are 
few families in which there is not or has not been a leper. This is due 
to the general belief that this disease is not contagious—a belief which is 
’ corroborated up to a certain point by the long period of incubation 
which the bacilli require before the disease breaks out. In these infect-~ 
‘ious diseases the state of the atmosphere can act only as a generator of 
epidemics. First, by its temperature modifying its density, and conse- 
quently giving rise to currents which aid in the transmission of microbes 
from one locality to another. Second, by the humidity taking them from 
the earth or from various objects which contain them, when this degree 
of humidity reaches the minimum and fixing them on organisms when it 
reaches the maximum. Asa result we should not be surprised that an 
epidemic of any infectious disease, whatever may be its nature, should ap- 
pear in some years in the autumn and in others in the spring; that those 
which we are accustomed to observe during the winter do not happen to 
appear except in summer; this is the more marked on account of the ex- 
cessive variableness of our climate. Consequently the part played by the 
atmosphere is purely passive, and the principal factor in the spreading of 
these epidemics is the contagion,—that is, the passage of the infectious 
micro-organism from the sick person to the healthy ; and the more direct, 
the more rapid the transmission of the microbe, the more force it will pre- 
serve, and consequently the greater will be its virulence; and the more 
frequent and easy its approach, the greater will be the number of persons 
_ affected. 

All the circumstances relating to the place, or what is the same thing, 
the room, the house, town, or city, will work as factors of contagion. 
We meet innumerable proofs of the influence exercised by the rooms on 
the intensity of contagion in the most superficial observation of the facts 
which constantly crop out in our professional practice. It is unfortu- 
nately a firmly rooted custom in our town to shut up the person attacked 
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by an infectious or contagious disease in the smallest and darkest room 
in the house, where the air is vitiated, surrounded by objects in the most 
filthy condition, caused by the saliva from the mouth, urine, foetid mat- 
ter from ulcers, scabs and exudations. There the disease runs _ its. 
course, often resulting fatally to the patient and always infecting 
persons who are about him. In these rooms where the air supply is re- 
newed with difficulty on account of the narrowness or bad arrangement 
of doors and windows, the air becomes vitiated; and doubly so, on 
the one hand on account of the fear of the towns-people of the air 
circulating in the place where the invalid is confined, and on the 
other hand because of the lack of cleanliness which causes the misery. 
Moreover in this case the excretions, secretions, and pathological prod- 
ucts, coming from the patient, contaminate the air, the floor, the walls, the 
furniture, from the fact that the pathogenic microbes are apt to lodge on 
them, and their dissemination in a wider area being impossible on account 
of the lack of the element in which they swarm, they go on constantly 
spreading the infection by coming in contact with organisms in favorable 
conditions to receive them. 

We can compare these little rooms which are the refuge of an infected 
patient, with a new box of Pandora within which are produced and from 
which proceed all evils. This lack of regard for the laws of health 
which we meet with in the sick-room, we also find in other parts of the 
house, not only in the miserable dwellings of the lowest classes, but also 
in those of the highest classes, where it is true that the rooms are 
larger but without sufficient ventilation, and where they are, as a rule, 
dark, cold, and damp, thus contributing not a little to the prejudicial 
effects of contagion in these cases. The ideas of the poorer people in 
regard to the confinement of patients extend to these classes of society. 
The part the city plays in spreading contagion is due to the increased 
number of inhabitants. This happens only at the periods of civic or 
religious festivals, when there is an influx of visitors. At these periods I 
have seen little epidemics of some infectious diseases, which are suffici- 
ently explained by the condition of the houses of the poor. In conse- 
quence of the increased numbers one small room will shelter ten or 
more persons, and if by ill luck there happens to be an infected person 
among them, the considerable quantity of organic matter given off by the 
bodies of so many guests becomes a fruitful source of contagion in view 
of the poor food and exhaustion. But this city by reason of its topo- 
graphical and hygienic conditions, is not a good medium for the spread- 
ing of infecto-contagious diseases. The only thing that tends to aid the 
contagion is the fact that at times the city is unable to accommodate with 
ease an extraordinary influx of people. 
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Lis 
INFECTIOUS DISEASES INDIRECTLY CONTAGIOUS. 


In these diseases the infectious micro-organism is not necessarily a 
parasite of the body. It may exist as a saprophyte in various nutritive 
media, to which it comes in a state of embryo, creating in them 
more hardy and vigorous forms, thus assuring for a longer time the con- 
servation of its species. So long as these infectious germs leave the indi- 
vidual only in the embryonic form their power of contagion does not 
exist in these conditions, but as the means by which these parasites regain 
their virility surround the healthy person, he may receive infection from 
them, and as a result contagion, which in this case will be indirect. The 
sources of infection of these diseases will then be, not the patient nor his 
pathological products, but the air, the water, the food, which may have 
the microbe from the media in which it developed. The variableness 
of the forms under which these affections may appear is, as in the 
directly contagious proportionate to the individual idiosyncrasy, ac- 
quired immunity, and to the parts of the system through which the 
parasite penetrates. 

In support of this hypothesis we have the notable difference which 
charcoal presents according to the process which is used to analyze it ; 
thus in the vaccine preserved for this disease and in the cutaneous inoc- 
ulation made by the contaminated insect of bacillus anthraxis, the acci- 
dents produced will have the character of septicemia and the infectious 
micro-organisms will remain in the system without being eliminated by 
excretions or accumulated in the sore on the skin, and nearly always will 
not appear in the decomposed matter of the corpse of the victim ; conse- 
quently the medium which surrounds it will not be contaminated, for the 
reason that this infection will not be contagious either directly or indirectly ; 
whereas if the infection is produced by the food which conveys the bacil- 
lus, the disease then presents the characteristics of intestinal ‘* carbon” 
and the pathological products determined by it in the digestive tube will 
cause the germ to pass into the evacuations, which germinating in 
the earth in adequate conditions will acquire the power of infection. 

The influence which immunity exercises in the manner in which these 
diseases appear is found in the impunity which anatomical pathological 
alterations, brought about in the digestive apparatus by the germs which 
produce them, almost always bring about (for example, necrobiosis of 
Peyer’s patches in typhoid fever) alterations proportional in degree to 
that of the immunity. 

In these infections time and place play a more important part than in 
the infecto-contagious diseases on account of the greater resistance of the 
germs, and especially of their faculty of existing outside the system. 
Abdominal typhus or typhoid fever was in previous years a very common 
affection in this town, but it is gradually disappearing, only isolated and 
very rare cases being observed in the lower part of the city. I believe that 
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the deposits of refuse from the garbage carts, brought to points close to 
this district, aid in the production of these infections. These deposits 
receive a great part of the rainfall, and some of them the water from the 
public washing-places, and when these masses of offal decompose they 
become an appropriate medium for the cultivation of microbes. More- 
over, as they are used as manure in the plantations and tilled lands, besides 
fertilizing the earth they also deposit infectious germs, which later on are 
restored in various ways to the organisms which produce them. 

But most of the cases of typhoid fevér, and the most serious ones, I 
have observed in those houses in which, owing to the sharp pitch, the 
water of the well has come to be contaminated by the filtrations from the 
privy situated in a neighboring building on a higher level. Under these 
circumstances the infection must have been produced by the water. This 
indirect contagion became evident from the fact that the persons attacked 
were not attacked at the same period, and that it ceased as soon as they 
stopped using contaminated water. Another example of the contamin- 
ating action of drinking water in conveying the pathogenic germ of 
typhoid fever, was met with in the little epidemics of this disease observed 
on the farms unprovided with springs. In this case the sources of infec- 
tion are said to have been in the waters of the ponds, which in the months 
of November and December are at the lowest and in complete decom- 
position ; and as the poor farmers in these places have to use them it is 
very possible that a person attacked by typhoid fever may have con- 
taminated them by means of his garments, and although this may have 
taken place long ago these waters will preserve and give greater vigor to 
the infectious microbes, being a good liquid for their cultivation. 

I will mention also an important fact from an etiological point of view 
in regard to this disease, and it is in relation to annual epidemics of 
typhoid fever in a little village situated ten leagues west of this city where 
potatoes are the principal crop. It isa high, dry, and breezy locality, 
with sufficient drinking water, which is always clear on account of the 
abundant springs from which it comes. There, in the months from Octo- 
ber to December when the crop is gathered, always appear the first cases 
of this disease ; it is to be presumed that the pathogenic microbes have 
passed from the earth into the potatoes, which are thus converted into a 
source of infection whose effects make themselves felt at once in a large 
number of persons. To sum up: Typhoid fever predominates here in 
localities which are high, dry, and unprovided with springs, taking 
on the character of an epidemic during the autumn if the rains have not 
been abundant, or in the winter when October and November have been 
rainy. ‘These facts seem to confirm the theory of Petenkofer in regard to 
the drying up of the upper strata of the soil and to the lowering of the 
level of the waters of the sub-soil. Intestinal ‘‘ carbon” is entirely 
unknown, and the cases of anthrax or malignant pustule are exceptional. 
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Il. 


DISEASES INFECTIOUS AND NOT CONTAGIOUS. 


The fundamental difference between malarial poisoning and the infecto- 
contagious diseases lies in the fact that the germ which produces the for- 
mer is a purely scientific parasite, which is disseminated in the ground 
under certain conditions of heat, dampness, and richness in organic sub- 
stances, or in water nnder analogous circumstances; but on penetrating 
into the midst of the organism in the blood it does not meet with the proper 
means of spreading out and is destroyed. Since there are certain elements 
of the blood on which the germ of the malaria preferably works, it will not 
bring about any pathological changes calculated to put it in contact with 
the outside world for the incessant renewal of its elements, and therefore 
will not form sources of infection and contagion. The great variety of 
its forms is subordinated, as in all infectious diseases, to the individual 
resistance and to the individual predisposition—but here comes in another 
factor, and that is the greater or less quantities of pathogenic microbes 
absorbed in proportion to its virulence, and these, varying, are directly 
subject to the special influence of the Zocalzty. The strength of the or- 
ganisms, varying, will cause different degrees of susceptibility to the pal- 
ustric infection, because the phenomena of resistance to the malarial pois- 
oning being dependent on the action of the microbe on the nervous 
centres, the existence and duration of each one of those symptoms will 
be proportionate to the weakness or energy of the nervous system of each 
individual. 

The quantity of microbes absorbed is what most of all would determine 
the especial way in which the disease would declare itself, because the 
changes brought about in the individual attacked will always be in direct 
proportion to the number of microbes—the destroyers of the round glob- 
ules of the blood. Immunity from malaria cannot exist, and if it does 
exist it is always incomplete because those elements of the blood on 
which its action is supposed to operate are constantly changing, and as 
its alterations do not remain permanent they can not be determined, but 
on the contrary the organism, weakened more each time by new infec- 
tions, creates a predisposition to infection. 

The location of Saltillo is not one suited for the endemic existence of 
paludism, because, although its considerable height above sea-level, its 
medium annual temperature and quantity of rain-fall, would not make it 
impossible, the lack of ponds or deposits of water rich in nutritive sub- 
stances, owing tothe notable pitch of the underlying base, would be strong 
reasons for its non-existence among us. We have, however, a short dis- 
tance toward the north part of the town, localities in which the necessary 
conditions for engendering it are realized ; there the geological strata are in 
regular layers, the quantity of alluvial soil is considerable, and the quan- 
tity of water greater, since, in those localities, the water of our sub-soil 
which reaches the surface by forming springs, and the impetuous water- 
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courses which descend from the mountains and elevated parts of that 
region, unite. This large amount of dampness sets to work here on 
soft, porous earth, well provided with detritus of animal and vegetable 
origin, forming swamps, pools, and miry land—suitable media for the 
malarial germ. Our population by its topographical situation is located 
between two distinct and well marked zones. The estates and villages sit- 
uated toward the south, in the valleys and glades which form the moun- 
tains, with an elevation above sea-level of 1,600 to 2,100 metres, form the 
first zone, where malarial poisoning is very rare. The north region is 
the second zone; there the declinations are very abrupt, passing from 
1,600 to 800 metres above sea-level in a relatively short distance (15 to 
25 leagues) ; here malarial poisoning exists in all its forms. 

Saltillo forms, so to speak, a bond of union between these two zones 
and consequently the peculiarities of the malaria, which, influenced by 
the change of location, begins to yield to it. The intermittent fevers 
of the daily type are most rare, and we only encounter them in those indi- 
viduals who have received the infection in the most northerly points of 
the north zone, or perhaps in the frontier villages of our state, or of the 
neighborhood of Neuvo Leon. ‘These people thus referred to would not 
show outwardly anything that would indicate them to be attacked by 
paludism, and only after remaining here twelve, twenty-four, or forty- 
eight hours does the disease declare itself, taking the typical hot and 
cold initial form, etc. 

This same peculiarity presents itself in those people who buy a 
considerable quantity of fruit and other products from the malarial 
region mentioned ; in this case the malarial microbe has passed from the 
earth to the plants which produce these fruits (watermelons, oranges, and 
sugar-cane), which reach our market in the months from July to 
October, when the amount of rain-fall, and consequently the assimilation 
in the plants of the matter absorbed from the earth, reaches its maximum. 

We have, then, other series of signs of paludism during the autumn 
and part of the winter, and it is manifested by what we might call the 
anomalous forms, those in which the true nature of the affection masks © 
itself with misleading symptoms or phenomena which appear to be due 
to entirely different ailments. These anomalous forms are, the larval 
fevers of ‘Tartenson, and (among those which we have frequently) neu- 
ralgia in its several forms, sciatica, etc., whose relation to malarial poison- 
ing we cannot discern, unless by its way of yielding to quinine, although 
neither the elevation of temperature nor the intermittent aspect is clearly 
presented. 

I believe I ought to put in this category various spasmodic phenomena 
such as convulsive cough, loss of speech, and paralysis of the eye muscles, 
which are met with in conditions similar to the former in the point of 
view of its short duration and its curability by anti-periodic medicines. 
In these last months we have called attention to various cases of cerebral 
excitement, apparently serious, accompanied by a notable fall of tempera- 
ture (35° to 36°) in people who, to ascertain its relation to malarial 
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poisoning, have had a bacteriological examination of the blood, finding 
in it the semilunar bodies of Laveran. 

Among the dangerous forms of these larval fevers we have the 
pneumonic, or malarial pneumonia, in which the high temperature 
(from 393° to 403°) which the thermometer reaches in the first days of 
the sickness, its rapid evolution (5 to 8 days), its form almost always 
lobullar, make us believe it has a malarial origin,—above all when its 
more or less marked changes are noted. We observe this affection from 
February to May, and if the cold spells, so frequent in those months, 
have any influence in its spreading it will not pretend to be more than a 
tendency to fix in the respiratory passages the action of malarial poison- 
ing, diminishing the resistance of those organs by the disturbance of its 
circulation and nutrition. 

The larval typhoid fever, a continuous paludic fever, malarial typhus, 
known among us by the name of remittent fever, is the disease most 
frequent in that locality during the summer and autumn. It comes 
accompanied, after the first days of high temperature (394° to 40°), by 
disorders of the brain and alimentary canal. These are extremely 
variable and disappear promptly, the fever alone remaining, with very 
marked changes from 384° to 40° and in rare cases the cerebral symptoms 
but little lessened. It rarely exceeds 14 days in duration. As exceptional 
cases I will mention those in which the abdominal symptoms predominate 
so much that the affection is liable to be mistaken, especially in its early 
stages, for gastric obstruction. But the upheavals produced by this self- 
intoxication disappear promptly, leaving the remittent fever which begins 
to yield to the quinine. 

In all the manifestations of paludism observed here it has one important 
action determining its form and seriousness. The special topographical 
situation protects this town in regard to the malarial zone from which 
it receives, with the prevailing north winds, variable quantities ot 
microbes, sometimes weakened in their flight, some of which will aid in 
establishing incomplete infections mingling many times their own action 
with that of other germs, and generating, when the supply is short, the 
mild larvae in one part or another of the nervous system of the person 
affected. It will determine the form, while the serious result will be 
occasioned by a larger quantity of microbes,—or, perhaps, even the 
quantity might be small when they work upon weakened organisms ; 
thus I have seen, frequently, these last forms spread after extreme chills 
such as those produced by a hot and prolonged bath. 
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LY; 
RHEUMATIC DISEASES (PROBABLY INFECTIOUS). 


The analogy of rheumatism with malaria is notable in the fever, the 
non-elimination of the pathogenic agent and its non-contagious character, 
the uncertainty of its progress and duration, and the ease with which the 
attacks are repeated (or lack of protection). If to these characteristics 
we add the analogous conditions of spreading, a damp, low climate and 
fixed meteorological conditions for the exercise of its action, we will show 
a combination of factors sufficient for classing, with Maclagan, rheumatism 
among the diseases infectious and not contagious, although the micro- 
organism which engenders it has not yet been discovered. The only 
noticeable differences or discrepancies between rheumatism and these 
diseases are the following: The large quantity of fibrine and lactic acid 
in the blood of rheumatic people, its limitation to certain ages, and its 
hereditary tendency. But these differences are not fundamental nor 
characteristic, since the increase of fibrine may be encountered in any 
infectious disease, or not,—always in those which produce inflammation 
and in those in which the disintegration of parts affected causes a change of 
the elements ; the lactic acid can be formed by similar action at the expense 
of the glucose of the muscles. The fact of its not attacking children and 
old people, is due to the peculiar conditions of the fibrous and serous 
textures in those ages. In the child it has not sufficient strength, there is 
not in them energy to do the work, and it is probable that the necessary 
elements are there lacking for the needs of the micro-organism which 
seeks here its favorable agent, which is the culture-liquid or the proper 
medium for its spread. In old people those conditions of the fibrous and 
serous textures indispensable for the spreading of the rheumatism have 
disappeared. In regard to its hereditary transmission, we have tubercu- 
losis and leprosy which are met with under similar conditions, and 
therefore this would not be an exception to it. 

In rheumatism, as in infectious diseases, the individual disposition 
plays an important part in the determination of the form which the 
disease takes on, and here it has a greater importance from the fact of its 
being hereditary; those who have rheumatic ancestors will be more 
likely to contract it, from having inherited from them a certain lack of 
strength in those parts where the microbe preferably spreads. Age, sex, 
profession, and manner of living have a share in producing the disease, 
by virtue of the influence they can exercise upon the chills which facilitate 
the rheumatic infection. 

But the topographical and climatological conditions of the locality 
will become the most important as generators of rheumatism and its 
different modifications. ‘The conditions of our sub-soil are such that it 
is well fitted to act as a generator of rheumatism; so the winter, when 
the absolute quantity of water reaches its maximum and it is noticeably 
rainy, is the time when the greater number of cases present themselves. 
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The forms which are most frequent among the farmers are those in 
which they have chills in the early hours of the morning. Among the 
rheumatic affections of the locomotor apparatus, the articular acute and 
sub-acute, the mialgia, the arthritis, are very frequent. Among those of 
the vasculo-motor apparatus, endocarditis and pericarditis appear simul- 
taneously with the former, or even alone, giving us the explanation of so 
large a number of sudden deaths in this town. Among the anamolous 
forms of rheumatism, the rheumatic quinsy, the dance, and the sciatica 
present themselves to us very frequently in our practice, and we believe 
that they have a certain relation to rheumatism from the fact that they 
yield to the same kind of treatment. It is difficult to describe the con- 
nection this disease has with rheumatic poliarthritis, the geniculations of 
Heberden, the localized rheumatoid arthritis, and the combination of 
symptoms which form what we call chronic articular rheumatism ; and 
it is fair to presume that its bonds of union with true rheumatism would 
be only what an individual with rheumatism retains, with certain altera- 
tions, in the fibrous and serous textures,—it is they that give it a tendency 
to acquire here new inflammation by more or less severe chills. Ido not 
believe that these affections ought to form a part of the statistics of 
rheumatic patients, because they neither produce the same changes nor 
are they curable by the same treatment. 


V. 
HYGIENIC PROPHYLAXIS OF INFECTIOUS DISEASES. 


While it is not in our power to prevent the formation of the generating 
microbes of these diseases, we ought to devote ourselves to finding out 
the best means of preventing their reproduction, diminishing as much as 
possible their quantity, and to opposing their action upon the organism, 
by giving to it the means and strength necessary to resist them or fight 
hopefully against being attacked by them. 

Contagion being the principal means by which the generating microbes 
of the infecto-contagious diseases multiply, our efforts ought to be directed 
toward preventing and limiting it. In the exanthematic fevers we can 
do much in this line, by virtue of which its pathogenic germs, situated in 
more direct contact with the outside world, can be destroyed more read- 
ily, and warn us of the danger. Therefore, let us always isolate the first 
person attacked by one of these infectious diseases, and prevent him from 
coming in contact with more people than are necessary for his care and 
help. But this isolation, this seclusion, ought to be complete and strict, 
so that it is necessary that boards of health, and authorities of similar 
power, order and regulate by law measures having that object in view, 
and thus we shall have succeeded in preventing a person afflicted with 
these infecto-contagious diseases becoming a focus of contagion. It is 
indispensable that in these regulations two fundamental rules should be 
emphasized,—first, that relative to the absolute prohibition of coming 


402 INFECTIOUS TE ee OF SALTILLO. 


in contact with the patient; second, that concerning the absolute disin- 
fection of the room, and of objects soiled by the patient. 

In case of tuberculosis, it might be necessary to inform the persons 
who are ill, and their families, of the contagious character of the disease, 
which is often not known, for if it is the popular belief that the conta- 
gion demands an innumerable number of special circumstances for its 
reproduction, the danger is thereby increased, above all, when the dis- 
ease is always deadly. 

This information ought to be accompanied by necessary directions for 
the use of proper substances to destroy the pathogenic microbe in the 
sputa. In case of cutaneous tuberculosis, although less serious, it is 
indispensable to advise that direct contact with the parts affected be: 
avoided, and that scrupulous cleanliness prevail in those in attendance. 
Leprosy, a horribly repugnant disease, whose dissemination, although 
slow, always terminates unfavorably, calls for energetic measures to fight 
it; it is not necessary to go back some centuries for the energy of the 
prophylactic means, but it is indispensable to check its always increasing 
progress. Isolating all those stricken with leprosy not now in lazarettos, 
would be impossible in view of the moderation and tolerance of our 
customs ; but if we could select definitely prescribed localities for them to 
live in, chosen places where they could find all the means of subsistence, 
the sea would make a permanent barrier, and prevent them from coming 
in contact with healthy people. This would seem extremely hard, were 
it not that the contagious power of this disease manifests itself in the air, 
food, and water ; but thus we would escape, always, direct contact, which 
is undoubtedly the most important factor in the transmission of the dis- 
ease, and above all, we limit in this way its propagation by heredity. 

The action of prophylactic hygiene is more important when it concerns 
itself with those affections in which the germ which produces them pos- 
sesses greater resistance, and hence has its infectious action prolonged for 
a greater length of time. In typhoid fever our attention ought to be 
directed to preventing the germs which generate it from recovering their 
strength, and from spreading. To this end are all the regulations 
of the police and sanitary hygiene, relative to the cleanliness of the 
cities and the prohibition of the accumulations of rubbish about the 
houses which could enter into decomposition. 

But we shall not have succeeded at all, or very little, with these meas- 
ures, unless we destroy at their birth the germs in the evacuations of 
persons afflicted with this disease; it is indispensable to prevent them 
from reaching the earth, which might contaminate the drinking water ; 
so that it is necessary to disinfect the linen, and other objects soiled by the 
evacuations, and at such a time it would be better to destroy them by fire, 
for the most powerful antiseptics might by their imperfect application, or 
slow action, not accomplish the desired end. 

Contaminated water being the principal agent in the propagation of 
this disease, and having acquired its infectious power from the filtrations 
of the dejections, it would be convenient—or to speak more truly, indis- 


INFECTIOUS DISEASES OF SALTILLO. 403 


pensable,—if we wish to have typhoid fever disappear from our midst, 
that they be fenced off, as also the wells which receive their filtrations. 

Besides this measure, we should establish a strict regulation against 
washing, at the public washing-places, clothes which come from a house 
where this infectious disease is suspected of existing, for the lack of care 
relative to the disinfection and destruction of soiled objects may cause 
them to form foci of infection in the places where the water is which has 
been employed for the washing of these objects, and to scatter themselves 
abroad. This is an argument in favor of the complete and perfect piping 
of the water which the town uses. 

In regard to the proper means for escaping the action of malarial poi- 
soning, whose effects are felt constantly among us, perhaps it would be 
convenient to form, toward the north part of the town, groves of pop- 
lars, which, by absorbing the malarial microbes, might prevent their 
arrival, and hence their infectious action. But where we ought to direct 
our attention, if we are resolved on diminishing its quantity, is to the 
measures most adapted to the prevention of the formation of the ponds 
of the northern paludic zone, which might be accomplished by assisting 
the approach, to the cultivated land, of water which runs through the 
streets of the town; by facilitating the distribution of spring and rain 
water, preventing them from forming deposits in the porous soil, rich in 
vegetation ; and, above all, by regulating the distribution of the wages of 
labor on the water-works in the villages of that zone, obliging the propri- 
etors of those privileges to construct trenches adequate to prevent the 
water from forming marshes, reservoirs in which the refuse of the houses, 
excrement of the domestic animals, etc., cause the formation of a 
medium well adapted to the dissemination of the malarial germ. To 
give the organism the energy necessary to resist the action of the infec- 
tious germs, we ought to give it impunity or invulnerability, and this we 
will not be able to do unless we acquire ample strength for resisting the 
attack of these germs. The methods we may employ for this object 
are as follows: To neutralize it in the contest by means of vaccine 
made of adulterated microbes whose poisonous properties have been very 
much weakened, so that it is not unsafe. Vaccination should be the 
means employed, and as in small-pox, we should accomplish its complete 
success; but we are obliged to keep it up from the moment we 
depend upon its efficiency. But to do this it is necessary—taking into 
consideration the ignorance of our people, and the open opposition which 
they entertain toward this prophylactic measure—to make it obligatory, 
and threaten with severe penalties a failure to do it; for as our laws can 
compel the father of a family to see that his children are instructed and 
educated, with equal justice they might make them receive this pre- 
ventive inoculation which would give them one more guaranty of life ; but 
it is necessary that it should be done at home with all necessary aseptic 
precautions, and that a strict watch should be kept over the vaccinated 
until it is certain that the operation is successful. 

From the prophylactic point of view we ought to take care that this 
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inoculation be made from soluble substances made from the infectious. 
micro-organisms in the economy, whether it be with the same ones 
weakened by contact with distinct organisms or with analagous microbes, 
so that always in all cases the immunity may be obtained without danger. 

The ceaseless progress of science may tend to give us some day the 
vaccine for the other infecto-contagious diseases, but while it is not yet 
possible to give to the person this immunity acquired by measures of vac- 
cination, it is our duty to point out what are the best means of maintain- 
ing or producing natural immunity; this varies for each disease in the 
same organism, and is likewise distinct in the different races, in the dif- 
ferent communities formed by the same race, in relation to climate, food, 
and method of life of theirfounders. But in general terms we might say 
that all the measures dictated by public and private hygiene for the 
preservation of health are only those which tend to invest the economy 
with the necessary energy to resist being attacked by the deadly germs of 
the infectious and infecto-contagious diseases. You will find at least that 
there is a strong probability that you will not serve as a nutritive medium 
for these germs, and you will fight strongly against being attacked by 
them. 


LVI. 


SANITARY TREATMENT OF GARBAGE AND INFECTED 
MATERIALS BY THE ‘‘SIMONIN PROCESS.” 


By I. M. SIMONIN, Civit ENGINEER, 
Philadelphia, Pa. 


Mr. PRESIDENT AND GENTLEMEN: To be permitted to address this 
learned and honorable body is an honor that any man may well be proud 
of, and I would indeed be unmindful and ungrateful did I not most 
thoroughly appreciate this evidence of your confidence; therefore, per- 
mit me to thank you most sincerely for this mark of distinction. 

New England, the acknowledged leader in art and culture, also stands 
out prominently as the one central figure in the sanitary arena, and the 
other states in the Union, before approving of it, and previous to adopt- 
ing any hygenic measure, will almost invariably demand that the 
proposed improvement bear upon it the stamp of approbation of the New 
England health authorities. 

I am here to-day to speak to you briefly of the process now in use 
in the city of Providence, R. I., for the sanitary disposition of kitchen 
refuse and the disinfection of infected materials. No question of muni- 
cipal government plays a more important role, or occupies a more 
prominent position upon the desk of the health officer, than does the 
problem: ‘* What shall we do with our refuse?” 

It is the vital, the living, the all-important, question which to-day con- 
fronts the sanitary authority, and causes him to pass sleepless nights. 

The system, or process if you will, first introduced at Providence, is 
the invention of my father, Mr. C. F. Simonin, in the year 1869. 
Though his process was, and is to-day, recognized as a thoroughly sani- 
tary one, it was not brought to public attention as a means of disposing 
of vegetable refuse, for the reason that it could not be operated for that 
purpose except at a large financial loss. It is known as the naptha 
vapor process, and has been in use for more than twenty years as a 
method of treating animal refuse and other material known to contain 
an excess of grease. 

This was fully explained to the company, composed of public-spirited 
citizens of Providence, who proposed, in conjunction with the health 
officer, Dr. Chapin, of that city, to introduce this system; but they, rec- 
ognizing the evil of the means at that time used for disposing of this 
material, were willing to introduce this process, which their health 
officer considered the only sanitary one then in existence, stating, that if 
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it was not a commercial success, they could demonstrate the amount of 
financial assistance necessary to be obtained from cities in order to make 
it so. The Providence works were started about April, 1890, and the 
eight months they were run by this company fully demonstrated that the 
process, while a sanitary one, could not be worked without considerable 
loss. Having conceived a number of ideas, the introduction of which 
we knew would not only improve the process from a sanitary point, but 
also reduce the expenses, I leased this plant and introduced the process, 
, covered by letters patent, granted January 5, 1892, to J. M. & C. F. 
Simonin. It has been fully demonstrated in the time (two years) it has 
been under my control, that it is not only practicable to introduce this 
process in large cities, but in any location that will deliver daily five 
tons of this refuse material ; and we are prepared to build such works, if 
favorable contracts can be had, at a price much below that for which 
the same can be cremated or treated by any other process. 

The refuse material received at Providence, without removing any of 
the tins, bottles, rags, etc., which necessarily are mixed in large quan- 
tities with garbage, is placed on iron cars, which are inclosed in an iron 
tank called an ‘‘ extractor,” and it is there subjected for about twenty- 
four hours to hot naphtha baths. The first application of naphtha 
destroys all germ life present, and precipitates most of the water that is 
mechanically mixed with the garbage. A number of applications 
thoroughly dry the material and free it of present grease and oil. The 
mode of receiving garbage at Providence is not only primitive, but un- 
satisfactory to me, but these being the first works built, and having no 
knowledge of the objections likely to result by exposing a mass of this 
material, no provisions were made at these works for properly receiving 
the garbage. As the material by this process is not assorted when 
received, and as it is the only utilizing process of which this can be said, 
all of it being placed at once in the extractor, it is possible for any good 
mechanic to devise an air-tight pocket that will receive this material as 
soon as delivered at the works, and from these pockets it can be placed 
into the extractor without so much as offending the sense of sight. If 
the tins, rags, etc., must be removed from the garbage, which is the case 
where it goes into a ‘‘dryer,” it ceases to be a sanitary measure, these 
offensive materials being harbingers for the spreading of disease in many 
households. From the commercial point, the works at Providence are 
poorly located, long hauling being necessary on all coal delivered and 
all products shipped, and under the present contract, which has but a 
short time to run, it will not pay to put these costly improvements in 
at these works; but at the plant now being constructed at Cincinnati, all 
necessary improvements for the receiving of garbage are being intro- 
duced. The improvements for the receipt of this crude material must 
be introduced by all systems, and to this point, all processes, if the mate- 
rial is not assorted before going into the pockets, are similar, and it is 
from this time, after the garbage is received from the pockets, all systems 
must be joined. 
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It has been asserted that, to operate this process, there is danger from 
fire. In answer to that assertion, I will say that for over a period of 
twenty years in Philadelphia we have worked a naptha vapor process, 
and in that time have never had a fire or an accident. 

I would state that an insurance at a low premium is carried on all the 
buildings and machinery at Providence, and a casualty insurance on 
both the workmen employed there, and the public, is carried, and is 
classified in the least dangerous class: this fact sufficiently proves its 
safety. 

The different kinds of animal and vegetable refuse treated retain their 
original shape; consequently, we claim it is applicable by this process 
to treat, not only animal refuse, but all dead bodies; and by varying the 
process slightly we can treat the dead, so that while the disease germ is 
killed it is done without any injury to the body. 

The material is taken from the extractor and ground, and finds a ready 
sale as a fertilizer. A quantity has been sent to Germany, and it is there 
being experimented with as an animal food. It is pure, and far more 
so, than the food as it comes originally to our tables. It has been 
proved that the meat you eat, the milk you drink, etc., are tainted with 
many diseased germs. ‘This process not only destroys these, but the 
resulting product, being free from moisture and grease, ceases to be fer- 
tile ground for the growth of any germs. 

The serious obstacle to the introduction of this process and all other 
sanitary measures, is a lack of power delegated to cities to make con- 
tracts for sufficient length of time. If introduced into cities where 
contracts can be given only for a short period, the charges must be 
excessive, in order to protect the capitalist in case contracts should not 
be renewed. To obtain the cheapest return, the city should not only 
have power to make a long contract, but also have power to build its 
own plant. 

At Cincinnati, our company made two bids: the first bid was fifty 
per cent. lower than any of our competitors, it equalling forty-two cents 
a ton and we supplying our own apparatus. The second proposition 
made by us was to build and erect a complete plant for the city, at the 
city’s expense, and we then to manage the plant, and consume the gar- 
bage of the city, paying the city about ten cents a ton on all garbage 
delivered, bonds being tendered in sufficient amount to secure the city. 

The second proposition, which saved the city over our first propo- 
sition about $250,000, was decided by her solicitor to be illegal, as it 
required special enactment of the legislature to make such a purchase. 

This process is the only system that is applicable as a sterilizer, by 
which all infected material can be treated without being injured; and 
most materials treated are improved ; bedding, clothing, drapery, carpets, 
furniture, etc., are by this process made moth-proof. Many materials, 
such as leather, and glued furniture, which are destroyed by hot-air or 
steam sterilizers, can be effectively treated by this process without injury. 

If this system was in operation at every seaport town, we would be fully 
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equipped to fight infections likely to be brought to us from foreign 
shores, and not be, as we are, unprepared to meet the dangers that 
threaten us at the present time. Most of us have read the recommenda- 
tion of Surgeon-General Wyman, that a sterilizer be placed at Ellis 
Island, New York, so as to be prepared to disinfect cargoes from ports 
infected by cholera. Does not the same danger threaten us at all sea- 
ports? It is a fact fully established, that epidemics start from the 
carelessness exhibited in places where we least expect, and which are 
poorly prepared to combat a disease ; for when once an epidemic obtains 
a foothold, it must run its course. 

Permit me, in conclusion, to state that the enlightenment of the present 
age, and the rapid strides being daily made, indicate that destruction 
should not be encouraged or advocated by sanitarians, and particularly 
as in this case, with products so valuable as your kitchen waste. 

The demand for both animal and plant food is increasing every year, 
while the sources of supply do not increase in the same ratio. It is the 
duty of scientists to supply this want, by not only saving that which we 
now waste, but by constantly striving to increase the avenues of supply. 

Far be it then, that this learned body, or any member of it, indorse the 
introduction of these instruments of destruction. , 

I take this opportunity, Mr. President, to acknowledge the valued 
services of one of your members, Dr. Chapin, of Providence, in fostering 
this industry in its infancy. Weare indebted to him for much valued 
services and advice. You, who have had the benefit of his advice in 
your deliberations, know better than I do his just merit and the unsel- 
fishness with which he gives his time and talents to matters that may be 
of benefit to the public. 

I also desire to express my appreciation of the work done in this cause 
by a noted sanitarian in the West, Dr. Prendergast, of Cincinnati. It is 
to him, and to his able assistants in his department, that we are able to 
demonstrate the efficient and quick action of hydrocarbon, the re-agent 
used in this process on the destruction of germ life. 


REPORT OF STANDING COMMITTEE ON NATIONAL 
HEALTH LEGISLATION. 


To THE AMERICAN PuBLic HEALTH ASSOCIATION: 

Your Committee on National Legislation respectfully reports that it 
has given to this subject careful and long-continued study and discussion, 
and now offers a brief outline of its conclusions with respect to the pub- 
lic service of the United States. 

It is well known to this Association, that while many of the states in 
the United States and provinces in Canada have excellent state and 
provincial boards of health, and the Republic of Mexico has a well- 
organized federal board of health, the United States federal government 
has, as yet, no public health service worthy of such a great country. 
Only a few of the several divisions of work which should be performed 
by a great nation for the safety of life and health among its people have 
been provided for. Its public health service should include several 
divisions, such as,— 

1. For the collection and compilation of mortality statistics, sickness 
statistics and meteorological statistics, and for the utilization of all such 
statistics in gaining accurate knowledge of the causes of mortality, the 
causes of diseases, and the progress made from time to time in the pre- 
vention of each important disease through the measures adopted. 

2. For bacteriological and other laboratory investigations, such as 
those to learn methods for the production of immunity, and into the 
causes of diseases of mankind, similar to those which have already been 
so successfully made by the United States government into the causes of 
diseases of animals and plants, and such as have been legally provided 
for by the Republic of Mexico, relative to the diseases of man, and such 
as have yielded such brilliant and valuable results in Germany through 
the laboratory work of Professor Koch, in France by the work of Pas- 
teur, and in England by the local (General) government board. 

3. For a system of inter-state aid in protection from the spread of 
dangerous diseases, which system shall be based upon the well known 
principles of sanitary science, being a system of inspection, isolation of 
infected persons and things, and final disinfection. 

4. For a national quarantine service, which shall do what no local 
quarantine can do so well,—utilize the information obtained in every 
foreign country by the United States diplomatic and consular service, 
utilize the knowledge gained by all the several divisions of the national 
health service, and systematize the quarantine service, so that instead 
of being, as now, exceedingly weak and inefficient in many places, it 
shall be uniformly effective. 
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The national public health service should be organized under a re- 
sponsible head, into a bureau, or a department, of public health, with 
divisions suchas have been named; and each division should have for its 
chief officer an expert in that special branch of sanitation. The chief 
sanitary officer of the government should be chosen by a commission of 
sanitary experts, and should not be subject to removal so long as he 
faithfully and properly discharges his duties. He should annually sub- 
mit to the head of said department, or to the president of the United 
States, for transmission to congress, estimates for the expenses necessary 
to sustain properly the health department during the ensuing year. His 
duties, however, as the chief sanitary officer of a great nation, need not 
be here specified. Sucha permanent national commission of sanitarians, 
as has been referred to, should be provided for by congress, and should 
not consist of ex-officto members, but of the leading sanitarians of the 
country, appointed because of their experience in practical sanitary 
work. 

Your committee believes, also, that it will be well for the United 
States government to provide for the organized assistance of the health 
departments of the several states, by authorizing the president to calla 
meeting in Washington, of delegates, one from each state board of health, 
once in each year, or whenever general codperation or conference is 
deemed advisable. 

H. P. Watcott, Chairman, 
J. W).' PLUNKET, 
Irvinc A. WATSON, 
Henry B. Baker. 
City of Mexico, Nov. 30, 1892. 


REPORT OF THE COMMITTEE ON THE DISPOSAL OF 
WASTE AND GARBAGE. 


The Committee on the Disposal of Garbage desires briefly to state 
that they have been studying the question during the year, but are not 
ready as yet to make a final report. New methods of disposal are being 
brought into use, and existing methods greatly improved. In conse- 
quence of the agitation of this subject by this committee, and by this 
Association, it is evident that improvements will continue to be made. 

Last year we brought to the notice of the Association, three methods of 
disposal which have had extensive trials in different parts of the country. 
Accompanying this, is a paper descriptive of the Simonin process 
now in use in the cities of Providence and Cincinnati. It is presented 
here for the information of any interested in this question. 

The Committee does not feel that any one method at the present time 
can be advocated to the exclusion of all others, for they all have merits 
and defects. The final report of this Committee should embody the 
results of the examination of the different methods, these examinations 
made through its individual members or their authorized agents, the 
descriptions embracing statements both as to efficiency and cost. 

Respectfully submitted : 
Detos Fatt, Chairman. 

Albion, Mich., Nov. 14, 1892. 


REPORT OF THE COMMITTEE ON SANITARY AND 
MEDICAL SERVICE ON EMIGRANT SHIPS. 


In the report of your committee in 1890, the subject of sanitary and 
medical service on emigrant ships was treated somewhat in detail. 

The additional observations of the committee for the last two years, 
are but confirmatory of its previous experiences with emigrant ships, and 
do not call for an extended report at this time. Your committee there- 
fore beg to emphasize, with brief mention, portions of the report of 1890, 
and call attention to the importance of immediate sanitary legislation in 
behalf of emigrant passengers and seamen, and for the protection of 
America against the importation of communicable diseases. 

As a result of our observations since the last report, we have to state 
that no noticeable improvement has been made in the construction of 
emigrant ships, or in the sanitary and medical service thereon. The 
space allowed between decks for each person is too small by at least 100 
per cent. The light which can by any possibility enter these compart- 
ments and spaces in many ships is insufficient for the health of the 
occupant, or even to betray the presence of the heaps of filth which are 
deposited on the floors. The means prescribed by law for the ventila- 
tion of the ships and the supply of fresh air in suitable quantity, and of 
proper transportation for passengers, are poor in principle and wholly 
unsuccessful in use. 

The necessary cleanliness of person, bedding, floors, latrines, and lav- 
atories, is not generally enforced, and no suitable officer is charged with 
that duty. The hospitals are inadequately provided with means for ven- 
tilation, and are so badly located—between decks, and on passageways ~ 
which are in common use—that the isolation of contagious diseases in 
them is practically impossible. The medical inspection of passengers is 
not sufficiently frequent and skilful to prevent the frequent spread of 
contagious diseases from the first person affected, to others. 

The legitimate result of this overcrowded, ill ventilated, un-cleanly, and 
unwatched condition of the ship is, the frequent spread of dangerous 
diseases among the passengers, without the proper means for the care, 
isolation of the patients on board, and the frequent need for serious quar- 
antine detention at ports of entry, and hardships to those who should not 
have been exposed to the disease. Even when the more serious results 
from contagious diseases do not obtain, the ill effects of such enforced con- 
finement of persons, under the conditions referred to, for ten to fifteen days 
on shipboard, have been recently observed by our quarantine physicians, 
by whom the first inspections are made. 

These strangers, soon after landing, are seen at our free dispensaries 
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for medical advice, where the physician finds skin disease and other 
affections, which, we are told by good authority, are induced by the con- 
dition of their sea voyage and are peculiar to the emigrant. We next 
find these people in our hospitals, alms-houses, and prisons, where four 
fifths of the inmates are shown to be foreign born. 

Much of the cause of this unwelcome civil state, and many of the ex- 
pensive and serious quarantine requirements, may be laid at the door of 
steamship companies, whose agents are scattered throughout Europe, 
soliciting patronage for their companies through emigration at the 
cheapest rates. So long as the laws concerning emigrant ships and emi- 
gration remain unchanged on our statute-books, and steamship compa- 
nies can make money by packing their vessels with the poorest and 
dirtiest population of Europe, and landing them on our shores at fifteen 
to twenty-five dollars per head, so long shall we need to be solicitous, 
not only for our own quarantine service, but for the general health and 
civil condition of our country. 

Your committee therefore deems it most fitting that the American 
Public Health Association, representing as it does the administration of 
quarantine and public medicine in America, should thus give expres- 
sion to its views on this subject, and that the governments of the United 
States, Canada, and Mexico be memorialized to enact such changes in 
our emigration laws as shall better provide for the welfare of passengers 
and seamen on shipboard, and for the protection of the several countries 
against the importation of dangerous diseases. 

Respectfully submitted : 
S. H. Durer, 
ALBERT L. GIHON, 


F. MonrTIzAMBERT, 
WALTER WYMAN, 


Commtttee. 


PROCEEDINGS AND DISCUSSIONS OF THE 
TWENTIETH ANNUAL MEETING 


HELD IN 


Tue City or Mexico, Mexico, NOVEMBER 29, 30, DECEMBER I, 2, 3, 


1892. 


TurEspay, November 29, 1892. 
MORNING SESSTON.—9 O'CLOCK. 


The twentieth annual session of the American Public Health Associa- 
tion was called to order in the chamber of deputies at 9 o’clock a. m., 
by the President, Dr. Felix Formento. 

THE PRESIDENT.—I am sure we all feel great satisfaction and pleas- 
ure on receiving so cordial a welcome to the City of Mexico, and we have 
to congratulate ourselves upon this most auspicious opening of the twen- 
tieth annual meeting of our Association. Seventy-four papers have been 
written for presentation at this meeting, only a few of which can be read, 
but I trust these may be very fully discussed. This meeting promises to 
be the grandest in the history of the Association. We have already 
received 500 new applications for membership. 

Rev. Mr. Buck will say a few words of prayer. 

Tue PreEsIDENT.—Dr. Licéaga, chairman of the local Committee for 
Arrangements, will make the announcement for that committee. 

Dr. Lichaca.—lI have the greatest pleasure in greeting the members 
of this Association and in welcoming them to this city. Our President 
has informed me that, in accordance with the practices of this Association, 
I am expected to report to you all that has been done and that is pro- 
posed to be done with respect to this meeting. 

With respect to the reception of those persons who have honored us 
with their presence in this capital, committees were named to receive the 
members of the Association coming from Canada and the United States, 
because, as we were informed, they were coming in a body. These 
commissions were appointed with the object of facilitating matters on 
the arrival of the trains and of guiding the foreign members to the hotels 
in which they would be lodged. 

This programme has been carried out as far as was possible, and 
everything has been done that could be thought of for the comfort and 
pleasure of our visiting members. At the same time we have informed 
them all, that if the lodgings in which they have been placed were not 
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according to their tastes or to their requirements, they should only stop 
for that one morning, and something more to their taste would be pro- 
cured for them. 

We hope, therefore, that the mistakes which may have been made by 
the local committee will be overlooked, in view of the good will and zeal 
with which they have fulfilled their commission. 

With respect to the programme, although you already know it, I have, 
nevertheless, to inform you what the plans are for to-day. Once the ses- 
sion is over we have a certain time disposable, which was appropriated 
to a visit to the School of Arts and Trades for Men; but some indispens- 
able and urgent repairs in the building render this visit impossible, and 
I therefore beg the members of the Association to meet in the Hotel 
Iturbide at 2 o’clock in the afternoon, when Dr. Juan Jose Ramirez de 
Arellafio will conduct them to the Preparatory School. There will be 
time for the members to inspect this important establishment before 
commencing our ordinary session, which will be held in that same 
school from 3 to 5 o’clock in the afternoon, as indicated in the pro- 
gramme for the day’s work. 

On leaving the Preparatory School, the same Dr. Ramirez de Arellafio 
will conduct the members of the Association to the National Observa- 
tory, where everything is prepared for their reception. After that there 
will be a period of rest before we meet at 8 o’clock in the National 
Theatre. 

According to the programme, that meeting ought to be held in this 
same hall; but as you yourselves can see, this hall is not large enough to 
contain all the members of the Association, so that it would not be large 
enough for the members in full meeting, and still less would there be 
room for the families of the high officers of state, of the diplomatic corps, 
and other distinguished persons whom we expect to honor us with their 
presence. 

For this reason the place of the meeting has been altered, and it will 
take place in the National Theatre at 8 o’clock this evening, in accord- 
ance with the programme that will there be distributed. The members 
of the Association do not require any tickets to enter with; the badge 
which they carry will be quite enough, but if they desire to make any 
arrangements with reference to seats, they can do so in the Hotel Itur- 
bide, where tickets will be distributed. 

This is the programme for to-day. 

THE PREsIDENT.—We will now listen to the report of the Executive 
Committee. 

THE SEcCRETARY.—There is no special report from the Executive 
Committee at this time, except the presentation of the applications for 
membership, which have been duly approved, examined, and recom- 
mended by the Executive Committee. There are 548 applications for 
membership at this time; 189 outside the Federal District of Mexico, 
141 from the Federal District, and 218 from the United States and 
Canada. Inasmuch as it will consume much time to read these names, 
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I move that the President be authorized to cast the ballot of the Associa- 
tion for their election. 

Dr. Gruon.—Mr. President, I move that the Secretary be authorized 
to cast the ballot of the Association for the election of the new members. 

(Motion seconded and carried.) 

Tue SEcRETARY.—In accordance with the motion I cast the ballot 
in my hand as the vote of the Association for the election of the new 
members. 

THE PREsIDENT.—I move that President Porfirio Diaz be elected an 
honorary member of this Association. 

(Motion seconded and carried.) 

THE PRESIDENT.—The first paper to be presented this morning is by 
Dr. R. C. Kedzie, of Lansing, Mich., on ‘‘ The Ground of Safety.” (See 
page 27.) 

Dr. Kedzie not being present, Dr. Antonio J. Carbajal, of the Federal 
District, will present a paper on ‘‘ Influence of Climate on the ig 
and Severity of Pulmonary Tuberculosis in the United States of Mexico.” 
(See page 43.) 

(Translation distributed among the audience.) 

THE PrESIDENT.—There being no discussion on this paper, we will 
proceed to ‘‘General Considerations on the Importance of Public: 
Hygiene,” by Dr. Rafael Lavista, Federal District of Mexico. (See 
page 55.) 

Paper on ‘‘ Medical Demography,” by Dr. W. A. Haskell, of Alton, 
Tl pa(ee pages 11.) 

(Dr. Haskell not being present, the paper was read by Medical Direc- 
tor Albert L. Gihon.) 

THE PRESIDENT.—The next paper to be presented is on the ‘ Cli- 
mate of the City of Mexico,” by Dr. Domingo Orvafianos, Mexico. (See 
page 367.) 

Dr. OrERO.—I have asked for the floor in the first place to congratu- 
late Drs. Carbajal and Orvafianos on their conscientious work, and in 
the second place to submit an opinion which has been suggested to me 
by the papers of both gentlemen. 

Dr. Orvafianos has spoken of the climate of the capital in the abstract, 
and Dr. Carbajal has spoken of the curability of consumption,—or 
rather, of the influence of climate on tuberculosis. Well, after hearing, 
with the greatest of pleasure, the paper read by Dr. Orvafianos, it seems 
to me very desirable that similar studies should be carried out in all the 
towns throughout the central tableland, where the climate has also been 
found beneficial to consumptive patients, because, as I well remember, 
Jaccond, in that magnificent work which he has written under the title of 
‘¢ The Curability of Phthisis,” does not understand as an elevated cli-. 
mate that which is at a great elevation above the sea level. An elevated: 
climate, he says, is that which is situated at a certain altitude above the. 
sea level; but it also requires other conditions, such as mild winters and 
summers that he calls relatively cold, little humidity in the atmosphere, 
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and an absence of sudden changes in the temperature, with an almost 
total absence of winds. 

Therefore, if these are the conditions of an elevated climate, it is 
clearly evident that the mere fact of some of them being found in places 
of the central table-land does not at once determine them as good points 
for consumptive patients, because it may very well happen that some or 
the greater part of the conditions which I have already pointed out may 
be wanting in those places although they are ata high altitude above 
the sea level. 

For example, in San Luis Potosi we have several of the conditions of 
an elevated climate, amongst which are the following: An elevation of 
1,890 metres above the sea level, a dry atmosphere under very good con- 
ditions, a summer which is warm for Mexicans and a winter with a very 
low mean temperature. 

These last conditions are very favorable for an elevated climate, but 
on the other hand, we have the advantage of an even mean temperature 
and the elevation above the sea level. To this ought to be added the 
fact that the climate of San Luis Potosi is really of great benefit to per- 
sons suffering from tuberculosis, that there are a few cases there of 
pneumonia, a disease which I understand causes great ravages in the 
city of Zacatecas, though that is very probably famed as a good speci- 
men of an elevated climate. | 

With respect to water, it appears to me necessary to practise daily ob- 
servations with the view to finding out whether it is good or bad for 
drinking purposes, and the same may be said with respect to tuberculo- 
sis; and asin Zacatecas there is a good deal of pneumonia, that is another ~ 
reason for not complicating this disease with tuberculosis. 

This latter disease is at present the object of careful study in the United 
States and all the rest of the world, and you will remember the great 
excitement that was caused by the supposed discovery of lymph by Dr. 
Koch; there was a perfect invasion of physicians in Germany, who all 
went with the special object of studying this discovery, which at that time 
was thought to be effective. I therefore hope that out of this meeting 
will arise many careful studies on this particular branch, whether by the 
Mexican or foreign physicians, who have given so much attention to the 
question of tuberculosis. I hope, that like Dr. Orvayianos, they will 
undertake careful studies, not only of the localities, but also of the humid- 
ity, the relative atmospheric humidity and the frequency with which com- 
plications are found which might hasten the progress of the tuberculosis. 

Our North American companions would then be perfectly able to 
determine the points to which they ought to send their patients, bearing 
in mind the different periods to which the disease may have arrived, as 
described by Dr. Carbajal. I sincerely hope that at the next meeting of 
the American Association we will be able to show a geographical table 
determining in the most complete points,—firstly, the elevated climates 
in the Mexican Republic which are beneficial to tuberculous patients in 
every stage of the disease and in every season of the year. 

Adjourned. 
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AFTERNOON SESSION.—}3 O'CLOCK. 


The afternoon session was called to order in the main hall of the Na- 
tional Preparatory School, at 3 o’clock, by the President, Dr. Formento. 

THE PRESIDENT.—Gentlemen, before we begin the afternoon exer- 
cises I wish to say that those who have not received invitations for the 
evening entertainment in the National Theatre, will be admitted upon 
presentation of their badges, without further invitation. Some persons 
have thought it was absolutely necessary to appear in full dress this even- 
ing, but that is not so. All who desire may wear evening dress, but it 
is not obligatory to do so. 

The first thing in order this afternoon is a paper by Dr. W. M. Yan- 
dell, on ‘* Contagious Diseases on the Rio Grande Border.” (See page 
318.) 

(Dr. Yandell not being present, his paper was read by Dr. Gihon.) 

The next paper is ‘*‘On Some of the Infectious Diseases,” by Dr. 
William T. Corlett. (See page go.) 

THE PRESIDENT.—Gentlemen, the paper is before you for discussion. 

Dr. ALBERT L. Ginon.—I think the Association should take some 
notice of this paper. Too much attention is being given in this country 
and in the United States to the subject of cholera and too little to the ques- 
tion of consumption. Itis a fact that consumption is killing more people 
than cholera, yellow-fever, and all other contagious diseases together. 
Two years ago in Charleston I was ina steamship with thirty or forty 
consumptives, and there was coughing and spitting and gagging, and the 
air was alive with the microbes. Coming here the other day I was in a 
Pullman car with a consumptive, and I am not quite sure that my lungs 
are not used up inconsequence. Ifconsumptives are to be allowed in rail- 
way coaches they should be given special cars or a special compartment 
in the cars, so that not all the occupants need be exposed to their hawk- 
ing and spitting and coughing. As it is now, they are given berths in a 
Pullman car, and the same mattresses and blankets are used for the next 
occupant of the berths, without any cleansing or disinfection, and your 
wife or mine is liable to receive the infection of the disease from this 
source if they travel by rail. I rise simply to open this discussion, and I 
hope this Association will give serious attention to the matter. It is the 
little things that we must attend to. The whole nation is aroused to 
keep cholera out, and this is the easiest of all diseases to destroy; but 
tuberculosis, to my mind, is much more dangerous. It would be much 
better if there were a little less choleraphobia and a little more tubercul- 
arphobia. With respect to the other diseases mentioned in the paper 
just read, I am satisfied that the proper attention will be given to their 
restriction and prevention, but I consider tuberculosis and cholera the 
two most important maladies to which we have to turn our minds. I 
am glad Dr. Corlett has called our attention to this subject, and I trust 
we shall give it due consideration. 
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Dr. W. P. Rosperts.—I am glad the attention of this body has been 
called to the subject of tuberculosis. I was a consumptive, doomed to 
die—pronounced incurable by five physicians. I changed my residence 
to a more favorable locality, and am alive to-day, after thirty years. My 
attention has been given very largely to the subject of the prevention of 
consumption for the past few years. Animals as well as man are sub- 
ject to tuberculosis, and at a meeting of veterinary surgeons last summer 
it was proposed to petition congress to appropriate a sum of money for 
the eradication of the disease among the cattle of the United States. 
Consumption causes more deaths in New England in one year than 
cholera in fifty years. Itis high time this great body of sanitarians 
should consider the subject of the prevention and restriction of tubercu- 
losis. 

Dr. Nicotas RAMIREZ DE ARELLANO.—The question which is 
now being discussed, is certainly of the highest importance. The pro- 
phylaxis of tuberculosis has up to a certain point been neglected up to 
the present date; and there is not the slightest doubt that the most care- 
ful hygienic measures ought to be applied to this contagious disease. 

Unquestionably the disease often presents itself by contagion, and if it 
does not do so in all cases, it very clearly does so in many which we 
know of. 

Shortly after my arrival from my last trip to Europe, I had occasion 
to see my first patient after reaching this capital. This was a young 
woman who was evidently the victim of contagion; the antecedents of 
her family were perfectly free from any signs of hereditary disease; she 
was in robust health and in a state of pregnancy. She went to live ina 
house which had been occupied for a long time by a tuberculous patient, 
who eventually died in it. The walls of that house may be said to have 
been lined with purulent expectorations and bloody stains. In the corner 
where the patient had died the bed of this young woman was placed, and 
soon afterwards she herself was attacked with tuberculosis. The disease 
progressed so rapidly that the patient died in a very short time. 

I made careful inquiries, so as to find out if in this case there was any 
hereditary disease, and I was perfectly convinced that there was not the 
slightest tendency to such disease in her family. 

I believe that this case is one of those that clearly indicate the neces- 
sity of isolation, perhaps not absolute, as that would be difficult to practise, 
but at least a partial isolation, as well as the necessity of complete disin- 
fection of the roomsand the objects which have been used by the patients. 

This measure, which up to the present day has not been considered as 
a necessity and has not been provided for by law, should be, in my opin- 
ion, strictly carried out, because it would certainly tend to save the lives 
of many persons who might otherwise be infected. 

The observations which we acquire in our medical practice clearly 
indicate to us the necessity of establishing precautionary measures which 
will be as rigorous as those which are now taken against the other conta- 
gious diseases. 
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On the other hand, I am of the opinion, that besides the precautions 
that I have already indicated we ought to establish a strict inspection of 
live animals, with the object of discovering if they have any disease, and in 
such case, of separating them in due time and preventing them from being 
brought to market. For this purpose we could use the tuberculin of 
Koch, in order by this means to fix the diagnosis, even before the 
disease completely manifests itself. This practice could very well be 
followed in the public markets and slaughter-houses, where the diseased 
cattle should be carefully and strictly separated, as well as all animal 
products which might be affected with tuberculosis. 

Dr. Lictaca.—I did not desire to take any part in the discussion 
which has arisen on this subject, as I did not come in any way prepared 
to do so; but as I consider this question of the very highest importance, 
I should like to see Dr. Corlett’s paper thoroughly considered, as it 
appears to me to be of the greatest value. 

If I now rise to speak without any previous meditation, it is only on 
account of the great importance of the subject under discussion before the 
Association. 

Heredity has always been considered one of the most important fac- 
tors in the propagation of tuberculosis, and it is certainly pafnful to see 
how every day the most beloved relations are lost within a short 
time of their birth, from the tuberculous affections of the parents. 

This matter is of such grave importance, that even at the risk of tiring 
the attention of my fellow members, I cannot allow the opportunity to 
pass without speaking a few words on the subject. 

Hereditary tuberculosis not only carries off very young children in the 
special form of cerebral pneumonia, but it also develops itself at all 
ages, and it is when they arrive at the age of adolescence that they feel the 
pains in their articulations and bones. Later on comes the gramilia, 
that destroys them in a very short time, and if it has respected them at 
this period of life, it always reaches them later on through different kinds 
of pulmonary affections. 

I have a terrible example of this class of heredity to relate to this 
meeting; it is a case of a family resident on one of our coasts. Of the 
members of this family, some on the arrival at the age of adolescence, 
and others immediately after passing that age, began to suffer from a 
slight cough, which gradually got worse, until at last it developed in a 
perfectly defined case of pulmonary pthisis. 

Within a year the first member of the family died, and hardly was she 
buried before another of the young people who had arrived at that age 
began to feel the symptoms of the disease, with the same characteristics 
and under the same conditions. About the time when this patient died, 
another began to complain; and this happened six times in the same 
family, with members ranging from three to six years of age. 

I repeat, that it is only necessary to consider the terrible misfortunes of 
that family, the parents of which knew perfectly that their children could 
only grow up to die at the age of puberty, to comprehend that this is a very 
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important and delicate point, and that I find myself obliged to call the 
attention of this important meeting, and to take advantage of the oppor- 
tunity of the American Public Health Association, to raise this important 
question, which I feel myself unable to resolve without your valuable 
assistance. 

In view of the facts which I have lightly touched upon, I propose that 
by all means in our power, either by the law, by the boards of health, 
by the papers, by means of books, and by all resources at our command, 
we should prevent the marriage of persons afflicted with consumption. 

If this result could be obtained, we should have rendered an immense 
service to humanity, because we have to think not only of the individu- 
als who are carried off by death, but of the well-being of the generations 
which are to follow. 

As citizens, we are under the obligation of caring, not only for our 
children and grandchildren, but also for other generations still further off. 

The idea that I now initiate is not one that can be determined on at 
this time and place; here we can only initiate, here we can only employ 
the intelligence, the energy, and the good-will with which we are 
endowed to spread these ideas throughout the entire world. 

_ Separation, disinfection, and isolation are the necessary measures which 
must be employed when there are no others available; but, above all, it 
is necessary that the evil should be stopped at its fountain-head, in order 
thus to prevent its future spread. This is the idea that I should like to 
see advocated by this Association, which has such great influence with the 
entire world. 

Dr. Henry B. Baker.—We acknowledge the fact of the wide distri- 
bution of tuberculous consumption and its transmission to individuals, 
and the question is, What can and shall be done to prevent its spread? 
There are many methods to be recommended, and the first is disinfec- 
tion of all the sputa of the patient. Another is isolation of the invalid. 
This is not an individual or state question, but a national question, and 
many a sanitarian has accepted the opinion that by proper isolation and 
disinfection of the excreta of tuberculous persons, the disease could be 
stamped out in a few generations, and I believe it to be the duty of this 
Association to put forth every effort in the direction indicated. 

Dr. Pinckney THompson.—I suppose there are but few members of 
this Association, especially those of the United States, who do not fully 
concur in the opinion that tuberculosis is communicable, and it seems to 
me that atmospheric influence—I shall use that term—has a great influence 
in its distribution. Studying the statistics of the disease we find that in 
the New England states and in the Northwestern states the mortality 
from tuberculosis is greater than from any other disease, and this propor- 
tion is maintained in all the states coming south until we reach Tennes- 
see, where it begins to lessen; and when we reach this country we find 
that there are states in this republic wherg the disease is unknown. For 
this reason I conceive the idea that tuberculosis is not only communi- 
cable, but that certain atmospheric influences promote it. 
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I believe that it is the exception to the rule that it is hereditary. I 
believe that a predisposition to it may be hereditary. But the question 
is, What shall be done to stamp out this disease? I believe that boarding- 
houses, boarding-schools, and railroads are among the fruitful sources of 
its spread. I believe, with Dr. Gihon, that if consumptives are to be 
allowed to travel about in railway coaches they should be given special 
apartments, and not be allowed the indiscriminate use of sleepers. It 
seems to me that would not be cruelty, and it would remove one of the 
sources of greatest danger to which travellers by rail are now subjected. 

In the next place I think that wherever in our practice we find tuber- 
culosis, we should impress upon that family or that individual the 
importance of disinfecting the discharges and the sputa, and that tuber- 
culous persons should not occupy the same room at night with another 
individual—much less the same bed. ‘The thought should be impressed 
upon them, that by thoughtless and careless intercourse with others they 
are endangering the lives of other individuals and doing themselves no 
good. 

I believe that tuberculous matter expectorated upon the street becomes 
dried and is distributed by the wind, and no one is free from the danger 
of its invasion. In the cure of the disease I have no faith, but if there is 
any place in the country where it will not develop, that is the place for 
people inclined to the disease to go. 

Dr. Howarp E. Ames.—It seems to me the principal point is to 
trace out the disease. I think there is not a board of health in our 
- country that requires physicians attending cases to report them, and 
unless that is done I do not see how the disease can be controlled. Rail- 
roads do not stop to ask whether a man has tuberculosis or not before 
selling him a ticket, and unless local authorities can control the indi- 
vidual I do not see how we can control the disease. In the 
first place the states should pass laws compelling every physician to 
report every case of tuberculosis, and to look after the family and keep a 
record of them and educate them in the treatment of the disease and how 
it is to be avoided. Every patient should be isolated from the other 
members of the family, and they should be impressed with the fact that 
the discharges are as deathly as poison. 

Dr. J. D. PLunxet.—I think we have a committee appointed to 
investigate this question which is being discussed, and I think we should 
have a report from that committee. 

Dr. Henry B. BAKER.—I think we have such a committee, and that 
there was to be a report at this meeting, and it would be a good idea 
if it could be presented both in English and in Spanish. 

THE PRESIDENT.—Dr. McCormack, chairman of the Committee on 
the Prevention and Restriction of Tuberculosis, was unable to be present 
at this meeting, hence there will be no report at this time. 

Dr. ALBERT L. Ginon.—The discussion of the restriction and preven- 
tion of tuberculosis is not a new departure for this Association. A reso- 
lution was passed some years ago, recommending that tuberculous sputa 
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should be destroyed. There is at the present time in use in the United 
States a paper to receive the expectorations of consumptives, and in Ger- 
many they have a glass cup with a silver mouth-piece, which can be car- 
ried in the pocket; but I would like to know how many physicians here 
present require their patients to use these cups. Before we can control 
this disease we must formulate rules and have them enforced by law. 
We have in this Association an admirable committee on this subject, and 
I am very sorry they cannot report at this meeting. I should like to have 
this committee continued and have them render a report at the next meet- 
ing, the report to be in both English and in Spanish, and I offer the res- 
olution that the committee on the Restriction and Prevention of Tuber- 
culosis be continued, and render their report in English and in Spanish 
at the next meeting of the Association. 

Dr. J. D. PLunxet.—I would like to ask of Dr. Baker if his commit- 
tee has had a conference and if they are ready to report. 

Dr. Henry B. Baxer.—The committee is not ready to report 
at this time, but if Dr. Gihon’s motion prevails I think the committee will 
make areport. It is the duty of the retiring president to appoint the new 
committees, and he may see fit to change the committee. This subject is 
of too great importance to be neglected. 

Dr. GrHon.—I move that the committee be continued and that the 
report be incorporated with the transactions of this meeting. 

Dr. Cuico.—Seconding the motion made by the learned physician who 
has preceded me, I propose that an International committee should be 
formed, which should condense into the form of resolutions, and in both 
languages, the ideas which have been expressed. 

Motion carried. 

Adjourned. 

EVENING SESSION—& O'CLOCK. 


The evening session was held at the National Theatre. The meeting 
was called to order by the chairman of the Local Committee of Arrange- 
ments, Dr. Eduardo Licéaga. 

Address by Dr. Eduardo Licéaga, (See page 15). 

Address by Sr. Lic. Juan Bribiesca. (See page 25.) 

Address of the President, Dr. Felix Formento. (See page 1.) 


SECOND DAY. 


WeEpnEspDAY, November 30, 1892. 


MORNING SESSION—g O'CLOCK. 


The Association was called to order at 9 o’clock, by the President, in 
the Chamber of Deputies. 

Announcements from the Local Committee of Arrangements, Dr. 
Licéaga. 

Dr. Lictaca.—Gentlemen, the arrangements made for to-day are 
as follows: After adjourning the session, a visit will be made between 1 
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p- m. and 3 p. m. to the Museum of Antiquities, which I strongly rec- 
ommend to your special attention. I hope that it will not happen in this. 
case as it has happened in others, when members have gone to these pub- 
lic establishments at times when they were not expected and when the 
employés could not be present to give them the necessary explanation. 
This visit to the museum is specially interesting, and I hope that you will 
meet in the Hotel Iturbide at 1 o’clock in the afternoon, so as to go there. 

After the ordinary meeting, which will take place the same as every 
other day, in the National Preparatory School, the members who feel 
that way inclined are invited to visit the American hospital. The mem- 
bers of the congress are invited to a reception to-night by the municipal- 
ity of Mexico, and to attend this you do not require more than your 
badges. 

I must now announce a change of programme for to-morrow. As Gen- 
eral Diaz to-morrow at 10. o’clock takes possession of the Presidency of 
the Republic, the legislative corps will tender him a banquet at the same 
hour at which, according to our programme, we were to have attended 
a reception at the Jockey Club, and as neither the Secretary of the Inte- 
rior, who is president of the club, the other ministers, or the deputies and 
senators will be able to go, it has been thought most convenient to post- 
pone this reception to Saturday, the 3d. 

On Friday, the 2d, there will be a grand serenade and fireworks in the 
principal square, to which all the members of the Association are invited. 

Reports from the Executive Committee. 

Election of members. Upon motion of Dr. Gihon, the Secretary cast 
the ballot of the Association for the election of the new members. 

Roll-call of the Advisory Council. 

The Secretary read the amendment to the Constitution offered at the last 
meeting of the Association, which confers upon the Republic and states 
of Mexico, the right to representation in the Advisory Council, as follows : 
‘¢To amend section 10 of the Constitution of the American Public Health 
Association by inserting after the word ‘ province’ the following words: 
‘ The Republic of Mexico and each of the Mexican states.’ ” 

Adopted. 

THE PRESIDENT.—Each state is entitled to one representative in the 
Advisory Council, and as the names are called if there is any person 
present from the respective states he will please make his presence known. 

The roll-call of the Advisory Council then continued. 

Report of the Treasurer, Dr. J. Berrien Lindsey. 

The Treasurer’s report was referred to the Auditing Committee, Dr. 
H. P. Walcott, Dr. A. W. Cantwell, and Dr. Domingo Orvafianos. 

The first paper presented was on ‘‘ The Sanitary Relations of Texas and 
Mexico: The Official Correspondence relating thereto.” By R. M. 
Swearingen, M. D., State Health Officer, Texas. (See page 323.) 

Dr. Lickaca.—As the paper which has just been read treats of a 
question whose discussion is of the greatest interest to ourselves, I move 
that the paper, which unfortunately has not been translated for want of 
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time, be held for discussion until the Mexicans have been able to read it, 
so that we may be able to take a part in its discussion. I therefore beg 
that the paper be referred to myself, so that I may be able to answer it 
in the afternoon session to-morrow. 

This motion was carried. 

Dr. J. D. Plunket offered the following resolution : 


WHEREAS, The subject of hygiene is now taught inthe public schools of the United 
States of America, at the Universities of Pennsylvania and Virginia, at Harvard, Yale, 
Bowdoin, and other colleges, and at the Naval Academy at Annapolis, Md., and 

WHEREAS, Military hygiene, as a branch of the general art of war, including the sub- 
jects of shelter, heating, ventilation, water-supplies, food, disposal of sewage, and the 
clothing and physical training of troops both in peace and in war, should be recognized 
as a necessary and important part of the curriculum at all medical schools, and 

WHEREAS, This important subject forms no part of the curriculum at the U. S. Mil- 
itary Academy at West Point, N. Y., therefore, be it 

Resolved, That a committee of this Association be appointed to urge upon the congress 
of the United States the advisability of introducing the subjects of physiology and hygiene 
in the course of study at the military academy aforesaid. 


Resolution referred to Executive Committee without discussion. 

Paper on ‘‘ Defence of the Ports and Frontier Cities of Mexico against 
the Epidemic of Cholera that invaded Europe and was on the point of 
invading the United States this year.” By Dr. Eduardo Licéaga. (See 
page 240.) 

Paper on ** A Modification of Inner Quarantine Regulations as espec- 
ially applied to Epidemics of Yellow-Fever,” by D. B. Blake, M. D., 
Cuero, Texas. (See page 320.) 

THE PrEsIDENT.—As these three papers are all upon the same sub- 
ject, and as the discussion of the first has been postponed until to-morrow, 
I would suggest that the discussion of the last two also be postponed 
until that time. Suggestion adopted. 

Paper on ‘‘ Yellow Fever,” by Dr. Manuel Carmona y Valle. (See 
page 265.) 

After concluding the reading of his paper, Dr. Carmona said: Unfort- 
unately, the evaporation has not been completed, and therefore we have 
not been able to obtain the liquid which I have had the pleasure of show- 
ing to the meeting in its normal consistency. It is a solution that as yet 
has not been fully evaporated, but that presents the typical characteristics 
of which I have spoken. If the President thinks convenient, he might 
appoint a commission to examine it privately and to report the result of 
its examination to the meeting. I place myself entirely at the disposition 
of the President. 

Before retiring I want to say, that after having written this paper I not 
only discovered the presence of this micro-organism in the liver, but also 
in the kidneys, in which these are sometimes to be found. 

Tuer PresipENT.—Gentlemen, if you wish to see the specimens used 
to illustrate this paper, they are here at your disposal. Dr. Carmona 
has suggested that you appoint a committee to inspect them more minute- 
ly and report to you upon the same. 
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The last paper on the programme was on ‘‘ Prophylaxis of Hydropho- 
bia in Mexico,” by Dr. Augustin Reyes. (See page 138.) 
Adjourned. 


AFTERNOON SESSTON.—}3? O'CLOCK. 


The meeting was called to order at 3 o’clock by the President, in the 
National Preparatory School of Medicine. 

The first paper presented was ‘‘ Notes on Croup, in the City of 
Mexico, and Prophylactic Measures Against Its Growth,” by Dr. Juan 
Ramirez de Arellafio. (See page 74.) 

Dr. REvuELTAS.—Before Dr. Ramirez de Arellafio commences to 
read his paper, I should like to propose that a careful study be made of 
the following points: For what reason is yellow-fever not endemic on 
the coast of the Pacific, while it is on the coast of the Atlantic, and that 
not only in our own Republic, but also in the neighboring Republic? 
Should this idea be accepted, I propose that the Secretary of the Associa- 
tion should move both the Superior Board of Health and the Depart- 
ment of War, in order that they should give a careful study to the ques- 
tion. 

Dr. GaviNo.—With respect to the interesting question which has just 
been treated of, I would like to mention a fact which has been observed 
by Dr. Carmona y Valle. At the time of the French invasion, croup 
appeared in this country; but before that time, cases of false croup, or 
pseudo-croup, had been observed, in which symptoms were developed, 
not of the serious class of the diphtheria which we are now acquainted 
with clinically, but the attenuated disease, one of whose results was the 
after-paralysis that developed some time after, but without the appear- 
ance of the dyspnoea of croup. This perfectly agrees with the teachings 
of to-day, which show us that an attenuated microbe exists, which, 
under certain conditions, will have the virulence, and will produce the 
diphtheretic affection, as at present known under all its clinical forms. 

With regard to this point, I should like to bring before the congress 
the very great importance of microscopical observation in all cases where 
the presence of croup is suspected. 

I have lately had opportunities of proving that before the appearance 
of any grave or visible manifestations in the patient, the existence of the 
Klebs-bacillus can be easily proved, and that it gives a colony in twenty 
hours. This resulted in my discovering the point of departure of the 
croup, and hence I was also able to discover that the house in which my 
patient lived had been inhabited seven years before by a person who 
sickened and died of this affection. After the latter died, a brother of 
his was affected ; after that his mother, who was thirty-two years of age, 
and in spite of the medical assistance they received, the two children 
died, though the mother was saved. 

The statistics which are presented by Dr. Ramirez de Arellafio, speak 
eloquently with respect to the period when this disease was studied by 
Dr. Yersin, but at the present day, the mortality caused by this disease 
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in all civilized countries has been considerably lowered through the 
improved methods employed for disinfection. The methods of disinfec- 
tion, by means of carbolic acid and oil of cloves, have resulted in the extir- 
pation of the membrane and completely dislodges the toxine, which is 
what poisons the individual, and by performing this operation we pro- 
vide the patient with defence against the organism, we procure the attenua- 
tion of the microbe, and consequently the cessation of danger of subse- 
quent infection. 

I can cite another very interesting case, and it is that of a child of my 
own family, who took diphtheria through living in a house where that 
disease had occurred nineteen years before. 

This child succumbed to the disease, because, when the diagnosis was 
made, the disease had advanced too far. 

These facts which are so interesting with a view to the diagnosis of 
the disease, before our clinical studies can point them out with certainty, 
are of the greatest importance, and the meetings of this Association 
ought to do their best to extend as far as possible the study of the bacte- 
riology of the false membranes of the larynx, as recommended by Dr. 
Ramirez de Arellafio, in the first of his conclusions. In many cases, 
wherever a laryngeal affection begins, there is the spot where the bacil- 
lus lodges, and diphtheria results. 


The following resolution was offered by Dr. Juan Arellafio: , 


WHEREAS, In view of the excellent papers presented on the subject of yellow-fever: 
steps should be taken to inquire into the reason why yellow-fever ‘is constant on the 
Atlantic coast and why it is not endemic on the Pacific coast, having appeared there but 
twice during the present century, therefore, 

kesolved, That the Superior Board of Health of Mexico should make proper investi- 
gations into the matter, and assisted by the army surgeons, should make a direct com 
munication bearing upon the disease. 

kesolved, That this Association, through its President and Secretary, obtain all possi- 
ble data upon the prevalence and causation of yellow-fever, as it prevails in the United 
States and Mexico, and report at the next meeting of the Association. 


Referred to Executive Committee. 

The second paper read was ‘‘ Relations of the Weather Service to 
Sanitary Science,” by Mark W. Harrington. (See page 37.) 

Dr. Henry B. Baxer.—I understood Professor Harrington to say that 
the weather bureau would gladly furnish sanitarians with whatever data 
they might desire from that department, and I would move the appoint- 
ment of a committee of this Association on that subject, to confer with 
the Chief Signal Officers of the United States and this country, in regard 
to taking special steps to secure data bearing upon the question of mete- 
orological changes and disease. 

Dr. ALBERT L. GrHon.—I move, as an amendment, that the com- 
mittee consist of five members, with Professor Harrington as chairman. 

Pror. Marx W. Harrincton.—I should much prefer that some 
sanitarian be made chairman of the committee. What we want to know 
is, the desires of the sanitarians. I can tell you what we can give you; 
what we want to know is, just what it is that you want. 
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Dr. WitiiaM Baitey.—I think it most proper that a sanitarian 
should be made chairman of the committee, as Professor Harrington is 
on the side to be consulted, and I would suggest that Dr. Henry B. 
Baker be made chairman of the committee. 

Dr. ALBERT L. GrHon.—lI accept the amendment. 

Dr. Henry B. Bakxer.—I think Canada should be represented in the 
committee. 

THE PRESIDENT.—Nothing has been said as to the composition of the 
committee; that will be left to the chairman. 

The motion that a committee of five be appointed, with Dr. Baker as 
chairman, was duly seconded and carried. 

The next paper read was entitled ‘‘ Etiology and Prophylaxis of 
Exanthematic Typhus,” by Dr. Nicolas R. de Arellafio. (See page 
81.) 

Dr. Jesus Cuico.—I only rise to add a few words to the data which 
has been given tous by Dr. Ramirez de Arellajio. 

In the year 1875 a brilliant discussion took place in the Academy of 
Medicine in Paris, the deduction from which may be summed up as 
establishing the fact that 75 per cent. of the epidemics are produced by 
the feecal matters without any mixture of excreta. 

In that discussion, the fact was brought forward that in a certain col- 
lége where there had been an epidemic of typhus, the most numerous and 
the most serious cases occurred amongst the pupils in proportion as their 
seats or places were nearer to or further from a particular closet. 

The well known fact adduced by Dr. Ramirez de Arellafio, is certainly 
very much to the purpose. Six years ago I! published in Guanajuato a 
paper showing the causes of the increase of typhus in Mexico, and how 
the change from the old system of carrying the night-soil out of the city 
in barrels; and this fact has a great deal to do with what has happened 
in the cities of the French coast, I mean that part which forms a pro- 
longation of the Italian coast, and is called the Riviera. These, and 
many other cities of the coast, used to be entirely free from typhus, and 
in them was followed the same system as in Mexico, of carrying the night- 
soil out of the city in barrels, although on that coast they used even to 
employ donkeys for this purpose. 

When the European doctors discovered the splendid conditions of the 
climate of that coast during the winter-time, immense numbers of visitors 
overran the country; the municipal councils of these cities, feeling 
ashamed of the disgraceful spectacle presented by that system of hygiene, 
determined to put in proper drains and sewers; but as they were short of 
the requisite funds, these important works were made in a rough and 
unscientific manner, thereby bringing on the natural result, in the shape 
of typhoid fever. 

With respect to the typhus in our own country, I desire to add a few 
words to what has already been said by Dr. Ramirez de Arellafio, and it 
was for that purpose that I asked permission to speak. 

There is a most singular fact existing in Guanajuato; up to the year 
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1866 the public prison was a pest-house worthy of the Middle Ages, and the 
agglomeration of filth was something unspeakable. An epidemic of typhus 
came on, which commenced in the Three Years War, continued during the 
French invasion, and even afterwards ; this epidemic decimated the pop- 
ulation of Guanajuato, but nevertheless the disease did not attack any of 
the prisoners in the jail, in spite of the terrible condition in which it was 
kept. There is this to be said in connection with that remarkable case of 
impunity, that the night-soil deposited within the prison was always car- 
ried outside. 

The prison was moved to a locality which is notoriously better situated, 
and in which closets were placed, and then the prisoners fell victims to 
typhus. Typhus has lately reappeared amongst the prisoners, in spite of 
the improvements which have been made in the building. 

The epidemic of typhus in Guanajuato, at least speaking of the last two 
which have been observed by my brother-delegates and myself, during 
the years 1884 and 1886, when they really terrorized the inhabitants, 
have always been preceded by an accumulation of night-soil. 

For example, during the year 1883, all the sewers had been filled up 
with this night-soil, and when the rainy season arrived, during the month 
of June, the rain, which fell in torrents, so as even to interrupt communi- 
cations, drove all this accumulated filth out of the sewers, and typhus 
immediately appeared. 

Four years ago typhus commenced to invade all the towns in the neigh- 
borhood of Guanajuato, and principally Leon. It then extended to other 
towns in the neighborhood, until last year, when the rain was very scarce ; 
the night-soil has thus accumulated afresh, and if this year we have the 
annual heavy rains, all these matters will be thrown out without any dis- 
infection, and we will have a fresh epidemic of typhus, which is already 
assuming the most alarming proportions. 

I know of a great many cases which I could bring forward in support 
of the arguments of Dr. Ramirez de Arellafio, but in my opinion, and I 
believe in the opinion of the greater part of my colleagues, there is no 
doubt that the fecal matters are the principal causes of typhus. 

Dr. MaNnuEL DE AnAyA.—I take the liberty of addressing a few 
words to this Association,—in the first place to congratulate Dr. Ramirez 
de Arellafio, with whom I have not the honor of a personal acquaintance, 
but with whose observations on the subject of typhus I entirely concur ; 
I also congratulate him for the prophylactic measures which he proposes, 
and which in my opinion are excellent, and will certainly give the best 
results if they are only attended to and put in practice by the state and 
federal authorities of the Republic. 

Nevertheless, I should like to have heard from the lips of this distin- 
guished physician, his opinion as to the reason why this terrible disease 
confines itself to certain localities of the central table land and to certain 
points of the Republic, and why, as it advances towards the coast, it dis- 
appears, when the miasmas which cause the typhus in the more elevated 
regions are to be found on the coast as well. 
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In the central region of our coasts we have the same agglomeration of 
people, the same misery, the same localities infested with miasmas, the 
same putrefaction of night-soil, and in one word, we have there all the 
causes which have just been indicated by Dr. Ramirez de Arellano. 

I do not pretend to raise any discussion on the matter, except with a 
view to resolving my doubts, and I should be very pleased to hear his 
valuable opinions on such an important subject. 

I repeat, that in previous years I have had opportunities of travelling 
over the central table land, and everywhere I found the same symptoms 
of typhus, and the same causes for its appearance, that with so much 
talent have been explained by our distinguished colleague. ‘This journey 
was undertaken in the years 1861 and 1862. 

The science of bacteriology of to-day attributes all diseases to the 
microbes of specific classes and denominations. 

This is another theory that in my opinion still requires a careful study 
with respect to the exanthematical typhus which is found in the Mexican 
Republic, and which is the same that has been developed in Ireland and 
other points of the British Isles. This class of typhus is different from 
the abdominal typhus that for so many years has been studied in the 
French school. 

If the microbe is really proved to be the original cause of these dis- 
eases, we find ourselves with another question to study, because, as was 
very well said this morning by Dr. Carmona y Valle, in the learned dis- 
course to which we listened, this is a new school that now presents itself, 
and which still demands a great deal of careful study before it can be 
brought to perfection. 

Dr. CarBAJAL.—The origin of typhus, and the fact of its being 
caused by the fecal matters, appears to me to be clearly proved. In this 
capital especially, we, the sanitary inspectors, who have frequent occa- 
sion to visit the houses, find abundant proofs of this assertion, and the 
other towns of this country can derive the very greatest benefit from this 
discussion. 

We have amongst us all the possible styles and classes of closets, from 
the rudest and most primitive, that is to say, from those that are merely 
formed of a hole in the ground without any kind of ventilation, up to the 
most perfect, which are called English closets, and which are found in 
this capital and in a few of the larger towns; we also have all the systems 
for discharging these matters, also from the most primitive, which con- 
sists in extracting the night-soil every day from the houses by means of a 
box or movable vessel, up to the system of sewers with a current of 
water, such as is found in Cuernavaca, where there is an abundance of 
disposable water, which permits the night-soil to be carried off with a 
degree of perfection that cannot be obtained in Mexico. 

It being demonstrated that such is the origin of typhus, the most 
practicable plan would appear to be to make a daily extraction of these 
deposits ; but this is only possible in small towns and even there with a 
good deal of difficulty, whilst in the large cities, such as Mexico, it 
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would be almost impossible. Nevertheless, this is the practice that 
gives the best results where it can be carried out. 

Dr. Ramirez de Arellafio has called attention to the defects of our 
present sewers. 

The sanitary physicians find proofs at every step, that if the sewers are 
not in a perfect condition they are at least in a fair condition, but that the 
house drains are not properly discharged ; and then happens what we see 
in many cases, and what has given rise to many complaints, even in the 
press, and that is that the ventilating tubes, and even the hydraulic 
stench traps, throw off considerable quantities of gas, with great incon- 
venience to the inhabitants of the houses and of the immediate neighbor- 
hood. 

Many complaints have lately been made on this subject in the news- 
papers, and by persons who do not belong to the medical or engineering 
profession. It appears te me that the hydraulic stench traps, the cess- 
pool closets, and the ventilating tubes cannot give perfect results unless 
the house drain itself is perfectly clean, and this can only be the case 
when they are thoroughly discharged into the sewers. 

In conclusion, I would ask the meeting to fix its attention upon this 
point: That these evils can be remedied if a system of ventilation is 
established, even if it is only in a temporary manner, where it is most 
urgently required, and that is, in the sewers. 

Paper on ‘* How to Render Malarious Localities Salubrious,” by Dr. 
Charles Smart. (See page 307.) 

Adjourned. 


THIRD DAY. 


Tuurspay, December 1, 1892. 
No morning session. 


AFTERNOON SESSION—}3 O'CLOCK. 


The meeting was called to order by the President at 3 o’clock, at the 
National Preparatory School of Medicine. 

Prayer by Rev. Hugh McDonald. 

Announcements from the Local Committee of Arrangements. 

Dr. Lickaca.—lI desire to remind the members of the Association, 
that the reception which was fixed for to-night, at the Jockey Club, will 
not take place until Saturday, the 3d, because the Legislative Corps 
tenders a banquet to the President of the Republic, to which several 
members of the Jockey Club will have to go, and especially the presi- 
dent of the club, who is Mr. Romero Rubio. I would also remind the 
members that to-morrow we have to make a visit to the Maternity 
Hospital and the School of Fine Arts. 

Report of the Executive Committee. 

Reports of committees. 

Report of Committee on Sanitary and Medical Service on Emigrant 
Ships. The following resolution concluded the report: 
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WHEREAS, The unprecedented solicitude felt by the American people on the approach 
of cholera from Europe in 1892, with its attendant interruption of commerce and travel, 
may be repeated with added terror in 1893, and 

WHEREAS, The paramount danger of introducing cholera and other dangerous diseases 
into this country from the eastern continent, lies with the emigrant, his baggage, and the 
unfavorable conditions of his voyage, it is therefore 

Resolved, That in the opinion of the American Public Health Association the emi- 
gration laws of the United States, Canada, and the Republic of Mexico should be so 
altered or framed as to provide for the greater safety and welfare of passengers and sea- 

men on shipboard, and the protection of the several countries ae the importation of 
dangerous diseases. 


That all emigrants and baggage shall have such scientific treatment before embarkation 


as to warrant and be attended by a certificate of freedom from the power to communicate 
a dangerous disease. 


Dr. ALBERT L. GiHon.—lIn rising to second this resolution, I desire 
to say that the only exception I take to it is its moderate language. 
Unless you have seen the steerage of a German emigrant ship you can 
have no idea what it is like,—over-crowded, poorly lighted, filled with 
men and women who have never washed since their birth, with their 
bundles of old clothes, and many of them suffering from seasickness, and 
you have a mess that is indescribable. The point of this resolution is to 
urge some legislation that will prevent the steamship companies from 
overcrowding their ships in this way, and to compel them to maintain 
cleanliness on board their vessels. 

Dr. OxLiirant.—I understand the resolution provides for the disin- 
fection of persons and baggage at the port of departure only. 

Dr. S. H. Durein.—It was not the purpose of the committee to provide 
for anything that is done on this side of the water, but to provide that 
something shall be done before the emigrants embark for this country. 

Dr. PETER H. Brycre.—Before the resolution is put, I move the 
following as an amendment : 


Resolved, That the Committee on Sanitary and Medical Service on Emigrant Ships be 
continued, and instructed to draw up a report dealing with the details of such improve- 
ments, and to report the same at the next annual meeting of the American Public Health 
Association. 


In drawing up their report the committee should give the particulars 
in detail as to what legislation is needed. It seems to me that in passing 
a resolution of this kind, much depends upon the particulars that are 
furnished to those governments which are to be asked to act upon them, 
and who will respect our opinions as the representative sanitarians of 
these countries, and the committee should draw up a detailed report and 
urge its adoption upon the general government. 

Dr. C. N. Hewirr.—These matters are to be discussed this after- 
noon, therefore I move the postponement of the resolution until after the 
further discussion of the report of the committee. 

Dr. P. H. Brycze.—I withdraw my amendment. 


Dr. Lickaca.—I propose to condense my remarks to as few words as 
possible. 
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Dr. Swearingen read a paper at yesterday’s morning session, and I 
requested permission to study the matter so as to be able to answer. 
That paper can be reduced to these points: Dr. Swearingen asked 
that the quarantine against ships arriving from Tampico (he resides in 
Texas) should be instituted. The government of Mexico protested against 
that quarantine on the ground of insufficient reasons. The Supreme 
Board of Health of Mexico city opposed the establishment of any such 
quarantine, and the question finally resolved. itself into the following 
proposition : 

Resolved, That delegates should be appointed by this Republic, who should join sani- 


tary delegates from Texas in the study of this question, and in the determination of a 
plan which should be least prejudicial to the interests of commerce. 


This resolution was forwarded to the chief of the Medical Department 
of the United States Navy, who answered that he could not possibly go 
to Mexico twice, and that, seeing he should attend the meetings, in 
Mexico, of the American Association of Public Health, the question 
should be postponed to that occasion. This is what transpired yesterday. 

The demands presented by Dr. Swearingen in his paper are: That 
means should be provided for reciprocal defence between the two nations 
and on the Texan frontier. 

The question was already settled when Dr. Swearingen moved the ques- 
tion in the state of Texas, requesting the imposition of quarantine, on 
vessels proceeding from Tampico. The federal government of this Re- 
public had not been able to organize the sanitary service which we now 
have established in all frontier points of the Republic, but now that this 
Service is properly organized, such a proposal as this has no object. 

Article 22 of our Sanitary Code says as follows: [Art. read], and 
Article 24 says,—[Art. read] and Article 27, says,—[ Art. read]. 

You will therefore see that the laws are amply sufficient, and though 
they could not be carried out at that time, we are now ina position to 
fulfil all their provisions. 

But there is more yet; in yesterday’s session I said that we would not 
only defend ourselves from the diseases which might be brought to us 
from the United States, but that with our disinfecting stoves we would de- 
fend the United States from diseases which could be carried to them. I 
desire to improve this opportunity to make a proposition which is rela- 
tive to this question. 

Dr. Formento, our esteemed President, stated in his speech of the 
night before last, that if the American Association of Public Health 
should succeed in calling together an international convention, which 
should study all the questions relating to yellow-fever, and should estab- 
lish an international committee to provide for the defence of both nations, 
it would effect a grand and meritorious work. The motion which I 
now propose is intended to carry out the idea thus indicated : 


WHEREAS, Yellow-fever is one of the scourges which causes many deaths in the 
localities where it exists endemically, and 
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WHEREAS, Yellow-fever is the principal agent that impedes the development of the 
localities indicated, and 

WHEREAS, The disease is a serious obstacle to the social and mercantile relations of 
the United States and the Republic of Mexico, so they cannot reach the state of intimacy 
and grandeur so much desired, therefore be it 

Resolved, That an international committee of seven, with Dr. Formento as chairman, 
be appointed with the objects: 

1. To collect all data relating to yellow-fever along the coasts of the United States and 
Mexico. 

2. To study the best measures to be adopted to secure the extinction of the fever. 

3. Also to study the most efficacious measures to impede the importation and propa- 
gation of the disease in those places which are ordinarly exempt from it. 

The committee will appoint from among its members a sub-committee, which will under- 
take the study of reciprocal defensive measures to be adopted in both republics against 
all other transmissible diseases. ‘ 


Dr. Hewitt.—lI have the idea that the committee should be com- 
posed of representatives of the United States, Canada, and Mexico, and 
that they should take into consideration the matter of quarantine between 
the three nations. Further than this, this committee should form an in- 
ternational committee, to report at the next meeting of the Association 
in Chicago, upon the whole subject. 

Resolution referred to the Executive Committee. 

Dr. BusHrop W. JameEs.—I desire to offer a resolution, to go before 
the Executive Committee, and will do so at the present time, at the re- 
quest of several New York sanitarians: 


Resolved, That in view of the impending danger of cholera in 1893, it is the opinion of 
the American Public Health Association that a National Health Service should be estab- 
lished in the United States, as has been done in the Dominion of Canada and the Repub- 
lic of Mexico. 


Referred to the Executive Committee without discussion. 

Dr. OLLipHANT.—I move that that resolution be tabled. 

THE PRESIDENT.—It is for the Executive Committee to decide that 
point. 

Dr. OLLIPHANT.—This question is so important in its bearings that I 
think it should be referred to a special committee. 

THE PRESIDENT.—The By-laws provide otherwise. 

Dr. OLLIPHANT.—I would ask if those persons interested in the ques- 
tion will be allowed to go before the Executive Committee and argue the 
points. I ask for information. 

Dr. GiHon.—The Executive Committee will refer back the resolution 
or killit. It may never come out of the committee, but if it does come 
back the gentleman may then make any motion he pleases in regard to it. 

Dr. OLLIPHANT.—I should like to go before the Executive Committee 
at the time this resolution comes up, to argue some of its points. 

Dr. Howarp E. Amrs.—Why is this gentleman so much more in- 
terested in this matter than the rest of the Association? I cannot see 
why he should have greater interests involved than the rest of us. 

The Secretary read Art. 18 of the By-laws, which provides for the 
disposal of resolutions. 
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Dr. OLLIPHANT.—I would ask if any person will be allowed to go be- 
fore the Executive Committee to discuss this question, and who is 
chairman of the Executive Committee? Will that committee receive 
arguments on resolutions before returning them to the Association? 

Tue PrEsIDENT.—The Executive Committee will not allow any per- 
son to go before it for the purpose of argument. 

The first paper read was on ‘‘ Prevention of Ophthalmic Neonatorum,”’ 
by Dr. Augustin Chacon. (See page 176.) 

Dr. ALBERT L. Grnon.—I move that this paper be referred to the 
Committee on Infantile Diseases, of which Dr. Hewitt is chairman. 

Carried. 

Paper on ‘‘ The Collection and Removal of Dead, Animals in St. Paul, 
Minn.,” by Dr. Henry F. Hoyt. (See page 115.) 

Dr. CANTWELL.—I would like to ask Dr. Hoyt if this system in- 
cludes the disposal of night-soil. 

Dr. Hoyvt.—No, sir, the contract does not include that; that is an en- 
tirely different matter. 

Paper on ‘‘ Epidemic and Endemic Diseases observed in the Ports of 
Entry of the Mexican Gulf,” by Dr. Luis E. Ruiz. (See page 180.) 

Paper on the ‘*‘ Memphis System of Sewerage, as used in Memphis and 
Other Places,” by Col. George E. Waring. (See page 153.) 

Dr. Soton Marxs.—I am informed that Dr. Soloman is the rep- 
resentative of Louisiana on the Executive Committee; and as he is 
absent, I would ask, for information, if it is within the province of the 
Chair to fill vacancies in that committee? 

THE PRESIDENT.—It is not within the province of the Chair to fill 
vacancies in the Executive Committee. The Constitution provides 
for the filling of such vacancies. 

Dr. Marxs.—I would move that the Chair be empowered to fill 
vacancies in that committee, by absence, death, or otherwise. 

THE PRESIDENT.—It is already provided by the Constitution how 
vacancies shall be filled. 

The Secretary read Art. 9 of the Constitution, providing for the filling 
of vacancies in the Executive Committee. 

Dr. Peter H. Bryce.—I move that the report in regard to emigrant 
ships be deferred until to-morrow morning, to be considered in connection 
with the other questions in regard to quarantine. Carried. 

Dr. Lickaca.—The interesting excursion to the Drainage Works of 
the Valley of Mexico will take place the day after to-morrow. 

In order that there shall be no difficulty in the distribution of tickets, 
the Local Committee has made the following arrangement with the Presi- 
dent of the Association: the proper invitations have been forwarded to the 
visiting members from Canada and the United States to the Treasurer 
of the Association, and this gentleman will distribute them to-morrow. 
The members are therefore requested to apply to the Treasurer’s office, 
where they will receive their tickets. 

As the number of persons who can go to the Drainage Works is lim- 
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ited, and there are 285 invitations, the company has requested me to 
inform the members that it is perfectly impossible to carry any larger 
number. 

The railroad by which we will proceed to the Drainage Works is 
exclusively dedicated to the carriage of material, and does not maintain 
more than one small locomotive, so that we have calculated that with the 
members of the Drainage Board and of this Association, we will have 
about 300 persons, and that is quite as large a number as can be taken. 

As I have before said, a limited number of invitations have been sent 
to the Canadian and North American members, and with respect to the 
Mexicans, it was arranged that the delegates from the different states of 
the Union should receive personal tickets, and these will be distributed 
by Dr. Chavez, between the hours of 12 and 1, at the office of the 
Supreme Board of Health. 

Of the few tickets that remain, I have not cared to make any distribu- 
tion, but I have handed them over to a committee, composed of Drs. 
Carmona y Valle, Lavista, Mendizabel, and Marin. 

I again notify the members that the horse-cars will start from the main 
square at 6:30, in the morning of Saturday, 3d. | 

Adjourned. 


FOURTH DAY. 
Fripay, December 2, 1892. 
MORNING SESSTON—g O'CLOCK. 


The meeting was called to order by the President at 9 o’clock, in the 
Chamber of Deputies. 

Prayer was offered by Rev. Mr. Brown. 

Announcement of the Local Committee of Arrangements : 

Dr. Lickaca.—Our visit to the National Medical Institute ought to 
have taken place to-day, but not a single person went. I strongly 
recommend the members to visit this establishment, which is really of 
importance ; the members will be able to visit it this afternoon after con- 
cluding the ordinary session. 

At mid-day we have an interesting visit to make,—to the School of Fine 
Arts. I hope the members will not fail to attend. 

At half-past eight this evening we have the closing session in the 
National Theatre, and to-morrow the excursion to the Drainage Works. 
I strongly recommend punctuality before half-past six in the morning, in 
the main square. 

As I will have no other occasion to speak of this matter of the excur- 
sions, I will now inform you of the changes made in the programme for 
Sunday. 

According to the programme, the members of this Association were to 
be received at four o’clock on Sunday afternoon by the President of the 
Republic, in the Castle of Chapultepec. All the ladies accompanying 
the members have expressed their desire to see Mrs. Diaz in that 
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reception. With great courtesy, this lady has informed us that the 
wife of the President of the Republic cannot take part in any official 
acts, in fact, that she has only the standing of the wife of a private 
individual; but at the same time, wishing to show all attention to our 
foreign visitors, she has asked me to inform you that she will be happy - 
to receive you on the return from Chapultepec, in her own house, in the 
Calle de Cadena, No. 8. 

Reports from the Executive Committee : 

The Secretary cast the ballot of the Association for the election of new 
members. 

THE SECRETARY.—Dr. J. D. Plunket offered the following resolution 
yesterday, and the Executive Committee recommends its adoption : 


WHEREAS, The subject of hygiene is now taught in the public schools of the United 
States of America, at the Universities of Pennsylvania and Virginia, at Harvard, Yale, 
Bowdoin, and other colleges, and at the Naval Academy at Annapolis, Md., and 

WHEREAS, Military Hygiene, as a branch of the general art of war, including the sub- 
jects of shelter, heating, ventilation, water-supplies, food, disposal of sewage, and the 
clothing and physical training of troops, both in peace and in war, should be recognized 
as a necessary and important part of the curriculum at all medical schools, and 

WHEREAS, This important subject forms no part of the curriculum at the United 
States Military Academy at West Point, N. Y., therefore be it 

Resolved, That a committee of this Association be appointed to urge upon the con- 
gress of the United States the advisability of introducing the subjects of Physiology and 
Hygiene in the course of study at the Military Academy aforesaid. 


Adopted. 
THE SECRETARY.—The Executive Committee recommend the adop- 
tion of the resolution offered yesterday by Dr. Licéaga, as follows: 


WHEREAS, Yellow-fever is one of the scourges which causes many deaths in the locali- 
ties where it exists endemically, and 

WHEREAS, The disease is a serious obstacle to the social and mercantile relations of 
the United States and the Republic of Mexico, so they cannot reach the state of intimacy 
and grandeur so much desired, therefore be it 

Resolved, That an international committee of seven, with Dr. Formento as chairman, 
be appointed, with the object,— 

Ist. To collect all data relating to yellow-fever along the coasts of the United States 
and Mexico. 

2d. To study the best measures to be adopted to secure the extinction of the fever. 

3d. Also to study the most efficacious measures to impede the importation and propa- 
gation of the disease in those places which are ordinarily exempt from it. 

The committee will appoint from among its members a sub-committee, which will 
undertake the study of reciprocal defensive measures to be adopted in both republics 
against all other transmissible diseases. . 


Adopted. ? 
Tue SEcRETARY.—The Executive Committee recommends the adop- 


tion of the resolution offered by Dr. S. H. Durgin, appended to the 
report of his committee, as follows: 


WHEREAS, The unprecedented solicitude felt by the American people on the approach 
of cholera from Europe in 1892, with its attendant interruption of commerce and travel, 
may be repeated with added terror in 1893, and 
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WHEREAS, The paramount danger of introducing cholera and other dangerous diseases. 
into this country from the Eastern continent lies with the immigrant, his baggage, and 
the unfavorable conditions of his voyage; it is therefore 

kesolved, That in the opinion of the American Public Health Association, the emigra- 
tion laws of the United States, Canada, and the Republic of Mexico should be so altered 
or framed as to provide for the greater safety and welfare of passengers and seamen on 
shipboard, and the protection of the several countries against the importation of danger- 
ous diseases. 

That all emigrants and baggage shall have such scientific treatment before embarkation 
as to warrant, and be attended by a certificate of, freedom from the power to communicate 
a dangerous disease. 


Adopted. 

THE SECRETARY.—The resolution offered by Dr. Bryce yesterday 
has been considered by the Executive Committee. The resolution as 
amended reads as follows: 


Resolved, That the Committee on Sanitary and Medical Service on Emigrant Ships be 
continued, and be instructed to draw up a report dealing with the details of such 
improvements, and report the same at the next meeting of the Association. 


Adopted. 
THE SEcRETARY.—The resolution offered yesterday by Dr. Gihon is. 
recommended by the Executive Committee for adoption, as follows: 


Resolved, That in view of the impending danger from cholera in 1893, it is the opinion 
of the American Public Health Association that a National Health Service should be 
established in the United States of America, as has been done in the Republic of 
Mexico, to procure uniformity of action in protecting the sea-coast from invasion by epi- 
demic disease, and to permit international sanitary conference and concert with this 
object ; and this Association respectfully urges, through its President and Secretary, upon 
the congress of the United States, the imperative necessity for the prompt establishment 
of such a service, in the interest as well of the United States as of Canada and Mexico. 

Resolved, That the Committee on National Health Legislation shall be empowered and 
directed to communicate to this end with such committees as may be appointed by the 
senate and house of representatives of the United States to consider this matter. 


Resolved, That the Committee on National Health Legislation shall be continued, and ~ 


enlarged to the number of thirteen. 


Dr. ALBERT L. Ginon.—This resolution does not look to the inter- 


ference with any existing system of quarantine. The chief object is to. 


urge upon the national government the adoption of such measures as shall 
prevent the introduction of this disease into the United States. Should 
the disease reach our shores, then the several parts of the country, as. 
now, must disinfect, isolate, and do whatever they can to restrict it; but 
the object of this resolution is to prevent the invasion of our country by 
the disease. We have seen from Dr. Swearingen’s report that it was. 
impossible for him to consult with the Mexican government in the matter 
of small-pox ; so his efforts were directed to keeping it out of Texas, and 
the object of this resolution is to keep cholera out of the United States. 
There is no attempt to go into details, and there is nothing looking to the 
abrogation of any existing quarantine system. It is simply to procure 
uniformity of action to prevent the introduction of disease. The commit- 
tee should be enlarged, so that all parts of the country may be represented. 

Dr. BusHrop W. JAMEs.—I desire to offer as an amendment, that the 
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committee be enlarged to five from each of the countries of the United 
States, Canada, and the Republic of Mexico, in order that we may 
have uniformity in this matter. We all know that as soon as an epidemic 
has reached our country, we have an internal quarantine that will 
prevent the spread of the epidemic from one country to another. This 
is a very important question to the commercial interests of the seaports, 
and the committee should give especial attention to the consideration of 
measures to prevent the spread of epidemics from one country to another. 
We should consider external quarantine as well as internal quarantine. 
We must prevent infected people from coming to our shores; but we 
should also prevent our own infected people from invading other coun- 
tries. Had such measures been adopted in the East, cholera would not 
have reached Russia. I should like to see in this resolution, measures 
adopted that would apply both to internal and external quarantine of 
these countries. 

Dr. WiLitiamM BaiLtey.—lI approve the purpose of the resolution, but 
take some exception to the explanation offered by Dr. Gihon. I think 
this Association should not undertake to confer any rights upon the United 
States government; we should simply recommend. 

Dr. ALBERT L. GrHon.—I used the words ‘* respectfully urges.” 

Dr. Maurice Prerxins.—I wish to refer the members to the article 
of the Constitution which reserves to the states all police powers. 

Dr. Joun T. Nacrize.—I think it would be well to state, in an extra 
clause in the resolution, that it is not intended to interfere in any way 
with quarantine regulations. 

Dr. ALBERT L. GiHon.—I have already stated, and it is understood, 
that the resolution has nothing whatever to do with internal quarantine 
regulations or sanitary rules. It simply urges upon the United States 
government the adoption of such measures as shall prevent this disease 
from coming to our shores. The different states may take such action 
as they please after the disease is here; but we want some action taken 
to prevent the disease from coming here. Reference has been made to 
international arrangements, but this has nothing to do with this matter. 
Each state can adopt such measures as it thinks necessary to protect 
itself. 

Dr. OLLIPHANT.—I understand that the United States government is 
to control the introduction of cholera, but after it is once here each state 
is to act for itself and adopt such measures as it may deem necessary for 
its own protection. I would like to ask if the United States government 
would have the control of the introduction of cholera from the Mississippi 
river? 

Dr. ALBERT L. Ginon.—lIfa ship should come to the United States 
with cholera on board, I think the government should have the power 
to send that ship back again, to prevent the introduction of the disease. 
After the disease is introduced the states must deal with it, but the United 
States should have power to prevent its introduction. I do not propose 
to interfere with any state arrangements whatever. 
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Dr. Henry B. BAaxker.—I support the resolution, but object to the 
explanation. We have quarantine stations at only a very few ports of 
the United States that are competent. We have one at New Orleans, 
at Boston, and at New York, but we find none at other places. 

It would be possible for cholera to enter any of these unprotected 
ports. We want the United States government to protect us where we 
need protection, at all unprotected ports along the whole length of the 
Atlantic coast. 

Dr. Soton Marxs.—I move as an amendment to the resolution, that 
it be further resolved that nothing in this resolution conveys the idea, or 
endorses the principle, of federal interference with the sovereign rights of 
a state to control its quarantine regulations. 

Dr. PETER H. Brycre.—If a committee is appointed to present the 
matter to congress, they can interpret the resolution for themselves. 
The amendment is one that I cannot indorse, and I favor the original 
resolution, as offered by Dr. Gihon. 

Dr. OTERO.—AIl the Mexican members are Ay Sele in accord with 
the resolution which has been moved, because, from what has been 
said in English, we have understood that some of the foreign members 
of this meeting have, to a certain extent, opposed the resolution which 
has been moved and read in both languages. They say that the states 
are free and sovereign, both in the United States and in Mexico, and 
therefore it would not be convenient to propose a general law for the 
whole of the states, seeing that they are independent of each other in 
their domestic legislation. 

Such liberty appears to me a complete misunderstanding of what liberty 
really is. A celebrated man once said that liberty terminates where the 
rights of others commence; and the sound man very clearly has a right to 
prohibit the sick man from contaminating him with his disease. I am, 
therefore, strongly of the opinion that these arguments are open to attack. 

In one of the splendid speeches that we have heard from Dr. Licéaga 
he says as follows: ‘* With regard to its sanitary laws Mexico is only 
one nation, and if the states are free with respect to their domestic 
legislation, they really form only one community with respect to their 
interests.” 

For my part I say, that not only Mexico, but the North American 
nation and humanity in general, form one sole community in questions 
of disease, whether these be moral, intellectual, or physical, and the 
tendency of this Association is exactly arranged to propagate the science 
of hygiene, as far as it is possible to do so on the entire continent of 
America. To oppose such an intention shows a great want of compre- 
hension of the laws of hygiene. 

I therefore must express my hope, that all will unite and vote in favor 
of this motion, bearing in mind that we are all brothers and must unite 
to combat or prevent all the diseases that might be propagated in the 
American continent; and I believe that we ought to do this, not only for 
the sake of Americans in general, but also for the sake of humanity. 
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Dr. SWEARINGEN.—I move that we table all amendments and take 
the original resolution, as offered by Dr. Gihon. 

Carried. 

Dr. Henry B. Baxer.—I move the adoption of Dr. Gihon’s resolution. 

Resolution adopted. 

Report of the Committee on National Health Legislation, Dr. Henry 
P. Walcott, chairman. (See page 409.) 

Dr. Howarp E. Ames.—Before this report is adopted, I think it 
should be somewhat modified, because as it now reads it is too dictatorial. 
As it is presented, it dictates to the government what we should simply 
recommend. 

THE PRESIDENT.—It is simply a recommendation on sanitary matters. 

Dr. YANDELL.—I do not suppose that any gentleman in the house 
who has not read these resolutions, understands the purport of them. 
We have just acted on the question of national quarantine, and have 
agreed on Dr. Gihon’s resolution, and we are to have a committee to 
consider these matters, and I therefore move that the report be filed, and 
it will be for the thirteen members of the committee to consider and act 
upon the resolutions. We cannot intelligently act upon them from 
having heard them read once. 

The report of the committee was adopted. 

Dr. Henry B. Baker.—Will this report be referred to the committee 
of thirteen? ' 

THE PRESIDENT.—Yes. 

THE SEcRETARY.—I have the preliminary report of the Committee on 
Protective Inoculations in Infectious Diseases. 

Report read by title and referred to the Committee on Publication. 

The first paper presented was on ‘‘ Typhoid Fever,” by Dr. J. H. 
Kellogg. 

(See page 26.) 

Dr. Henry B. Baxer.—I wish to give notice, that in view of the 
impending danger from cholera, and the uncertainty of national legisla- 
tion, it is desired by the members of the International Conference of 
State Boards of Health to have a meeting here at the Preparatory School 
of Medicine, after the meeting of the Advisory Council. I would ask 
that at that meeting the representatives of the state boards of health be 
present; also the quarantine officers of the several countries. 

Dr. John Griffin, of Brooklyn, N. Y., offered the following resolu- 
tion : 


WHEREAS, The American Public Health Association, at its meeting held in the City 
of Mexico, in December, 1892, for the purpose of discussing matters relating to the pub- 
lic health and the best manner of preventing disease, and 

WHEREAS, This country has been seriously menaced by invasion of Asiatic cholera 
during the past summer and fall, particularly during that period between August 31st and 
October 21st, 1892, when nine hundred and ninety-seven vessels from foreign and domes- 
tic ports, carrying eighty thousand and seventy-seven persons, passed through the quaran- 
tine of the port of New York, all having been personally examined by Dr. William T. 
Jenkins, the Health Officer of the port of New York, and his assistant, and 
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WHEREAS, through the vigilance, energy, zeal, and efficiency of the investigations made 
by these officials, 266 cases of Asiatic cholera were discovered to have occurred on ves- 
sels coming from infected ports, and of this number 96 terminated fatally, 76 at sea and 
20 at the Quarantine Hospital at Swinburne island, and 24 died on board vessels in the 
port of New York; but in no instance was there a case of Asiatic cholera among any of 
this large number of persons that passed through quarantine. Therefore, be it 

Resolved, That this Association avails itself of this opportunity to express its high 
appreciation of the successful effort of Dr. W. T. Jenkins, Health Officer of the port of 
New York, in preventing the introduction of Asiatic cholera. 


Dr. Joun Nacie.—I beg to inform the Mexican doctors who are 
present, and who may not have understood the resolution that is pre- 
sented, that I came from the state of New York. 

We have herea Dr. Jenkins of whom we feel very proud, because he 
prevented the development of cholera in New York when we were ex- 
posed to that disease. That gentlemen is now sitting in his seat and 
honoring us with his presence. 

It is due to Dr. Jenkins that the cholera did not obtain a footing in the 
United States, through the port and state of New York, which contains 
more than six millions of inhabitants. 

I suppose that the Mexicans here present know more of the laws of 
their own country than of a foreign country, and the Mexicans have a 
right to make their laws to suit their own pleasure, as they will naturally 
be better arranged than if made from a distance of one thousand or more 
miles. 

I believe that this is the best way to proceed, because it is well to 
bear in mind the Spanish proverb which says that ‘‘ A madman knows 
more in his own house than a sane man in somebody else’s house.” For 
this reason I conclude my remarks by saying,— Vzva Mexico. 

Dr. GrHon.—I wish to say to my friends the Mexicans, that if there 
were a Dr. Jenkins in every port, there would be no necessity for the 
resolution which has been presented. 

Dr. Tryepa.—The time at the disposal of this meeting being limited, 
and there being a good deal of work yet to attend to, I move that the reso- 
lution be put to a vote. 

THE PRESIDENT.—Under the standing rules of the Association, this 
resolution must be referred to the Executive Committee previous to any 
action on it by the Association. 

Dr. BENJAMIN LEE offered a resolution requesting the Superior Board 
of Health of Mexico to prepare a memorial on the subject of typhus 
fever, now raging in certain towns of Mexico. Resolution referred to the 
Executive Committee without discussion. 

Paper on ‘* Contributions to the Bacteriological Study of the Drinking 
Waters of the City of Mexico,” by Dr. José Ramirez, and Dr. Manuel 
Toussaint. (See page 57.) 

Dr. Monyaras.—I desire to make a few remarks on this important 
question of the bacteriological study of water, with the object of demon- 
strating, in support of the arguments of Dr. Ramirez, that on account of 
a slight epidemic of cholera nostras, which we had in the capital of San 
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Luis Potosi, I also undertook a bacteriological study of the waters of that 
city, with the result that I ascertained, in a very clear manner, that the 
water had very little influence on the production and development of that 
epidemic. 

At the same time that I entered on this bacteriological study, I took 
decided steps to collect all the rotten fruit which was exposed for sale in 
the public markets, and at the same time, to remove from the public 
eating-houses which are to be found in that city, all those animal sub- 
stances that easily enter into decomposition and which might escape the 
vigilance of the inspectors, and being sold to the customers or frequenters 
of these eating-houses, would most likely result in attacks of cholera 
nostras. 

With reference to the analysis of the waters, I must inform you that I 
was able to isolate a micro-organism which was taken from fecal matter 
of.an individual who had been attacked by cholera, and I was also able, 
by means of an analysis of the well-waters which supply the city, to iso- 
late another organism, which was exactly similar in its physiological 
character to that which I obtained from the intestines of that patient. 

I therefore believe, that without denying the influence of the new or- 
ganism found in infectious diseases, principally in cholera nostras,— 
without denying fora moment that these organisms may be swarming in 
the waters, and thereby may produce the disease, I agree with what has 
been said by Dr. Ramirez, that the principal cause of these diseases is 
the ingestion of decomposed substances into the human organism. 

I may state that the method which I have employed for the study of 
these waters is that employed by Michell, and which is a little different 
from that employed by Dr. Ramirez. The Michell process consists in 
dividing the liquid in broth by means of drops, sub-dividing the water, 
and subjecting it, for the space of a month, to a constant temperature of 
33° in an adequate stove. 

This innovation has been introduced, because experience has shown 
that 50 per cent. of the bacteria are lost when the analysis lasts 15 
days; when it lasts 25 days, 25 per cent. are lost; and lastly, if a perfect 
analysis is obtained, not one bacteria is lost during a full month. 

By employing the gelatine process we find two difficulties,—in the 
first place, that it cannot be subjected to a high temperature, because it 
liquefies; and in the second place, because it must be employed in and 
leaves, so to speak, the other bacteria undeveloped which have to come 
later on. 

For this reason, it is clear that the best process of analyzing water is 
that which allows us to obtain a complete development of all the organ- 
isms that might be contained in that water. 

Dr. GaviNo.—I regret that Dr. Monjaras should have wasted several 
minutes of our time on a question that is perfectly explained in bacteri- 
ology. 

I only rise to make a small explanation. With respect to the work of 
Dr. Ramirez, we must note that the European bacteria are very differ- 
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ent from the Mexican. There are no similar species, and the chromogen- 
ous microbes lose their chromogenous powers at an elevation of a little 
over 3,000 metres. 

The Koch bacillus can be confounded with that which is found in the 
waters of Mexico; but there is this difference between them, that the 
Mexican has a length of two micros, thirty-three millonesimas; and lastly 
we have in the soft waters, colonies similar to those in the hard waters, 
of which Dr. Ramirez has spoken. 

Paper on the ‘‘ Disposal of Garbage in the City of ean ee ae Rolyx 
by Dr. Charles V. Chapin. (See page 259.) 

Paper on ‘‘ Importance of Hygiene and Advantages of the Creation of 
a Health Department,” by Dr. Manuel Septién. 


AFTERNOON SESSION—3 O'CLOCK. 


The meeting was called to order at 3 o’clock in the National Prepara- 
tory School of Medicine, Dr. Orvafianos in the chair. 


The first paper presented was on ‘‘A Few General Remarks Regard- 


ing Yellow-fever in the State of Tabasco.” By Dr. Adolfo Castafiares. 
(See page 217.) 

Paper on ‘‘ The Extension of the Use of Live Steam to Municipal and 
Household Disinfection,” by Dr. George Homan. (See page 149.) 

Paper on ‘‘ The Intervention of the Federal Power in Sanitary Matters,” 
by José M. Gamboa. (See page 125.) 

Paper entitled ‘‘To what Extent Can Mexican Typhus be Con- 
sidered a Communicable ‘Disease! ?”’ by Dr. Jesus Chico. (See™ page 
130.) 

Dr. Marmo.tejo.—The subject of the paper to which we have just 
listened is of so serious a character that it encourages me to raise my voice 
for a few moments, with the object of exciting the well known patriotism 
of my Mexican colleagues and the learning and philanthropy of our dis- 
tinguished guests, in the hope that they will give it their most serious 
consideration. 

Dr. Chico’s paper contains a question, the answer to which is of the 
most urgent necessity, under the present circumstances, to many towns of 
the Republic which are cruelly afflicted with the scourge of typhus. 

The capital of the state of Guanajuato, where Dr. Chico practises med- 
icine, sees with the greatest terror a daily increase in the progress of this 
epidemic, which is spreading to all classes of society. 

Zacatecas has seena lamentable diminution of a number of its physicians, 
who have succumbed to this dread epidemic, without speaking of the 
innumerable victims amongst the general public. It is useless for me to 
cite any further examples, as you all know perfectly well that the gen- 
eralization of this calamity is assuming gigantic proportions. 

Desiring the ordinary sessions of this hygienic Association should be 
closed with a page that would be memorable for Mexico, and desiring 
that the contingent of all talent, both from this metropolis as well as from 
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the other states, whether foreign or national, which are represented in 
this congress of science, should contribute to the solution of this impor- 
tant question, I have the honor to propose to this Association, that with 
respect to the learned paper contributed by my companion, Dr. Chico, 
they should all be requested to answer,—putting on one side all the doc- 
trines that they profess, and conscientiously holding to the results of their 
professional practice,—whether they consider typhus an infecto-contagious 
disease. 

Dr. TEyJEDA.—I have listened with great pleasure to the paper read by 
Dr. Chico, and although I agree with most of his observations, I would like 
to make a few remarks, which are the result of my own experience, although 
slight, of bacteriology and of the technique of this disease. With regard 
to the first point, I beg leave to observe that this disease, by its character, 
its progress, its epidemic or endemic condition, and in one word, from 
the full table of symptoms which it presents, is generally of an infectious 
character. It is very certain that up to the present date our bacteriolog- 
ical studies have not brought to our knowledge the pathogenic germ of 
the disease ; but it pertains to the same genus of other diseases whose 
germs are perfectly known to science. 

Judging, therefore, from its progress, and from the manner in which it 
presents itself, I am of opinion that this disease is infectious, and in that 
case, we must admit that it is contagious. Icannot say,’as some do, that 
it is perfectly contagious, because we know that some diseases are emi- 
nently contagious whilst others are only slightly so; but typhus pertains 
to the same family as typhoid fever, and in France they isolate persons 
affected with this disease, and find that precaution very useful in avoiding 
the propagation of the evil. In treating children who have been attacked 
with this fever, I have had occasion to impose rules, in order that antisep- 
tic precautions should be taken in visiting the patient. 

The same does not happen with diphtheria, measles, small-pox, or scar- 
latina, and other diseases of the same class, in which, as soon as the diag- 
nosis shows the patient to be under their influence, he is at once isolated 
in the best manner possible. For this reason, I believe that if the disease 
is not eminently contagious it is so to a slight degree. 

Dr. Chico argues that physicians very seldom fall victims to this con- 
tagion. Unhappily I have observed the contrary in practice, and I could 
cite a very large number of cases, but I confine myself for the moment to 
reminding the meeting that it was this disease of typhus which carried off 
my late Professor Ortega, Dr. Mujfioz, the late lamented Brasetti, and 
many others whom my colleagues will remember. 

Dr. Cuico.—I will confine myself to asking that the meeting observe 
that I, who am systematically opposed to all dogmatic propositions, and 
who consider that the man who takes an extreme view is either in error 
or very near to it, present this proposition: That typhus is rather an infec- 
tious than a contagious disease,—that is to say, that I am far from asserting 
that typhus is an infectious and not a contagious disease. 

Dr. Tejeda will allow me to make a few remarks, informing him that 
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this idea which I have just explained was not searched for by myself, but 
rather that the idea was forced upon me by my observations and practice. 

Dr. Tejeda cites several cases of contagion, but I should like to ask him 
in what manner it was proved that these really were cases of contagion? 
Was the contagion only by contact? In his turn, he will ask me, How 
did you know that the contact was not contagious? and I answer,—I have 
frequently thought, and have had the opinion suggested to me, that the 
patient having been in contact with a case of typhus, he had thus taken 
the disease and proved the contagion. 

But my reasons for deciding that there was no contagion, areas follows: 
A man falls sick with typhus, and some person attends to him during his 
sickness ; he also contracts the fever, and goes to his own house, where he 
is attended by other persons, with those antiseptic precautions which we 
may call of the domestic class, and which consist of sprinkling carbolic 
acid or chloride ina general way about the house, and even these pre- 
cautions are not always taken, and nevertheless there is no contagion. I 
am disposed to consider this a question of criterion, to the full extent of 
the word. 

From the cases which I have observed, I have come to believe that the 
body of the patient is not the source of the evil, and I should like Dr. 
Tejeda to say how many persons took the contagion from our esteemed 
Professor Dr. Ortega. Let him prove that these persons carried the germ 
of the evil on their own bodies ; and if not, I will still persist in my opin- 
ion that the patient does not carry the germ in his body, and therefore 
avoiding all extremes, I still must say that the cases cited by Dr. Tejeda 
do not prove that typhus is contagious, but rather prove my argument 
with respect to infection. 

Dr. Lomas.—I believe that in Guanajuato, Zacatecas, and San Luis 
Potosi, where it is difficult to clean out the closets for want of water, it 
would be very difficult for the resident physicians to determine whether 
the cases of typhus which they observe in their practice are exclusively 
caused by infection or exclusively by contagion; but in those districts 
where typhus is not spontaneous, it is easy to know with certainty whence 
it comes and how it is propagated I have observed cases, like that of 
Dr. Calderon, who contracted the fever in Cuernavaca by attending a 
patient who carried it with him to that city from Mexico. This case, like 
many others which I could cite to Dr. Chico, perfectly proves the con- 
tagious character of typhus fever. 

Dr. Mactas.—lI believe that the greater part of the members here 
present will agree with me that we are discussing a question of the 
greatest importance and practical utility, and for this reason we ought to 
search for information that will throw a light on this obscure point of 
science. Holding this opinion, I would suggest that Dr. Carmona y Valle, 
who has been the master of many of the physicians present, should give 
his valuable opinion on this subject. 

Dr. C. O. Probst, secretary cf the Advisory Council, presented the 
following report: 
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The Advisory Council recommends that the city of Chicago be selected 
as the place of meeting for the association in 1893. 

Officers of the Association for the ensuing year are nominated, as fol- 
lows: 


For President. 


Dr. SAMUEL H. DurGtNn, Boston, Mass. 


For First Vice-President. 


Dr. EDUARDO LICEAGA, Mexico, Mex. 


For Second Vice-President. 


Dr. EMMANUEL PERSILLIER LACHAPELLE, Montreal, Can. 


for Secretary. 


Dr. Irvine A. Watson, Concord, N. H. 


For Treasurer. 


Dr. HENRY D. HOLrTon, Brattleboro, Vt. 


For Members of the Executive Committee. 


Drs. JAMES T. REEVE, Appleton, Wis.; EDUARDo LicEaGa, Mexico, Mex.; 
PINCKNEY THOMPSON, Henderson, Ky. 


Dr. ALBERT L. GrHon.—I move that the Secretary cast the vote of 
the Association for the election of officers for the ensuing year. 

Adopted, and the Secretary cast the ballot of the Association for the 
following officers for the year 1892-’93: President, Dr. S. H. Durgin, 
Boston, Mass.; Vice-President, Dr. Eduardo Licéaga, Mexico, Mex. ; 
Second Vice-President, Dr. E. P. Lachapelle, Quebec; Secretary, Dr. 
Irving A. Watson, Concord, N. H.; Treasurer, Dr. Henry D. Holton, 
Brattleboro, Vt. 

Dr. S. H. Durcin.—I am deeply grateful to you, gentlemen of the 
Association, for the very high compliment which you have seen fit to be- 
stow upon me by making me your next president. I know of no more 
honorable position to which any gentleman might aspire, and none in 
which I could take more pride in trying to fill. It will be my pleasure 
and duty to serve the Association to the best of my ability. 

Adjourned. 


EVENING SESSION, DECEMBER 2. 
[Held in the National Theatre.] 


Dr. Gregorio Mendizabal spoke on the progress and the importance of 
hygiene, bringing forward the utility and important services which in 
this matter are rendered by the American Association of Public Health. 

Dr. Jose Peon Contreras then read a poem appropriate to the occasion, 
and Dr. Juan Jose Ramirez de Arellano pronounced the closing discourse 
to the members of the Association, as follows: 
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Mr. President and Gentlemen: On me has fallen the sad task of bid- 
ding you farewell, of announcing that our brief and pleasant meetings 
have come to an end, and of pronouncing that sad, pathetic word of my 
own language, **Adzos !” 

Unfortunately, everything in this world is transitory—everything ar- 
rives, and everything passes—“ the longed for to-morrow ” flies by and 
turns into the ‘‘ yesterday,” often of painful memory—the present rushes 
along in a mad race, burying itself in the past, and the uncertain future 
promptly arrives,—to pass by in its turn, leaving as traces of its passage 
a few bright or darksome images. 

Happily, in the continual and contrary movements that make up our 
lives, in the agitated and tempestuous sea of life, in which the waves 
come and go or are broken one over the other, we find a constant and 
immutable law,—the law of compensations. 

It is through this wise and consolatory law, that rules the destinies 
of the real and physical as well as the moral and psychological world, that 
we always find a consolation for every sorrow, a balm for every pain, and 
a remedy for every evil. 

It is for this reason, that in spite of the pain I feel in bidding farewell 
to this distinguished assembly, I have a deep and grateful recollection of 
these past days; days of agitation and enthusiasm, consecrated to study 
and honest work, to the advancement of science, and the good of 
humanity. 

And I have good reason to feel satisfied with these recollections. For 
the first time in the history of my beloved country, she has witnessed the 
grandly sublime spectacle of the arrival from all parts of her own terri- 
tory, and from her two northern neighbors, of hundreds of illustrious and 
learned men, who, like primitive Christians or the more modern pilgrims, 
have traversed mountains and deserts or sailed over the seas, to answer 
the call of science, and to render it homage in this temporary shrine, 
without personal interest, with single mindedness, and with a sacred and 
noble end,—the advancement of science and the good of humanity. 

It cannot but be a grateful recollection to myself, and to all my coun- 
trymen, to have seen in our midst this assembly of genuine representatives 
of science—soldiers in that great army whose holy standard carries the 
motto of ‘* Excelsior.” Like the sacred vestals of old, you keep alive the 
sacred fire on the altar of science, scrupulously observing the ancient 
maxim of altere flamam; with your assiduous and constant study, with 
your perseverance and unflagging industry, you have made yourselves its 
apostles, meriting and receiving the respect and love of the people, for 
whose well-being and health you sacrifice yourselves. As our own im- 
mortal poet Acufia has so happily expressed it, “ Science, like God, has 
its worship—and, like God, has its Saints.” 

In future years, when history, with its severe and impartial judgment, 
collects the facts and saves your names from oblivion by writing them 
with imperishable characters in its pages, you will obtain the just recom- 
pense for your great and useful labors. 
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For the present, the only thing you can carry with you on leaving my 
‘beautiful and hospitable country, to return to the warmth of your own 
firesides, will be the sweet satisfaction that every noble heart feels in the 
performance of good deeds. You will also carry with you the glory that 
always surrounds the learned man who works and studies for the life and 
well-being of his fellow-men. 

Gentlemen, history relates, that in remote times a fearful tyrant existed, 
who, unable to satisfy his thirst for blood and hatred of humanity, in one 
of his delirious rages expressed his brutal feelings by saying: ‘*‘ I would 
that the human race could be condensed into one man, sothat at one blow 
I could decapitate mankind in general.”’ Contrary to this hated monarch, 
I would desire at this moment, when I am fulfilling my difficult and sad 
task,—in which I have to bid you farewell,—I would desire, I say, that all 
your hands could for a moment be united in one, so that I could give it 
cordial and loving pressure that would serve to show my esteem. 

But since I cannot realize this brotherly wish, permit me at least to 
express, in a few simple but sincere words, the sentiments of affection 
and esteem that fill the hearts of my countrymen and myself at this mo- 
ment. 

I can assure the illustrious representatives of the American Asso- 
ciation of Public Health, that when they leave this country they will carry 
with them the frank and sincere friendship of the Mexican members ; and 
that whether they are in our company or in their distant homes, we will 
always remember them with esteem and affection. 

Medical Director ALBERT L. Ginon, U. 5. Navy, then spoke as fol- 
lows in Spanish: 

Mr. President, Ladies and Gentlemen: 'The agreeable duty has 
been assigned me to proffer the thanks of this Association to the following 
—to wit: 

The President of the Republic. 

The Archbishop of Mexico. 

The Ministers of State and of Justice. 

The Governor of the Federal District. 

The Chamber of Deputies. 

The Honorable Ayuntamiento of the Capital. 

The Junta Directiva of the Drainage-Works. 

The Representatives of the Press. 

The Jockey Club. 

The Director of the Preparatory School. 

The Managers of the Railroads. 

Jefia Cerdan, Proprietor of the National Theater. 

The Directors of Schools and Hospitals. 

The Mexican and American ladies, who have shown attention to the 
visiting ladies. 

The members of the Local and Reception Committees. 

The families who have loaned their carriages, and all those who have 
assisted in entertaining the visiting members. 
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Sefior José Carmona, and Sefiores Licéaga, Lavista, Orvafianos y 
Gayol, who have received members of the Association in their houses. 

Ladies and Gentlemen of the city of Mexico: An ex-president is a 
defunct one, and for that reason I ought to remain silent. Nevertheless, 
even the dead, on this occasion, cannot be insensible to the amiable 
welcome, which they, as well as the living, have received in this city, as 
everywhere else in the Republic of Mexico. On this account, I desire 
to express, and I regret that I cannot express it as I ought in your 
beautiful language, our appreciation of your goodness, your generosity, 
and your hospitality. May you live many years—happy years and healthy 
years—for if they shall be healthy, as we seek to make them, they will 
be happy, and long, and full of prosperity. We congratulate ourselves 
that we have come to Mexico. It has been a lesson for us that we can 
never forget. We have learned to know Mexico and the Mexicans, and 
from this time forth, we shall feel that we all really belong to the Unzted 
States, be they American or Mexican. 

Dr. F. MonTiIzAMBERT.—/r. President, Ladies and Gentlemen of 
Mexico: Dr. Gihon, in the beautiful language of the country, has 
returned thanks for the Association as a whole. May I be permitted 
now, as a representative of the Dominion of Canada, to express, in my 
own name and for my fellow Canadian delegates, our very sincere 
appreciation of the extreme courtesy and kindness which has been 
extended to us. I was about to say—since our arrival in your city. 
But, indeed, it began long before that. While we were still hundreds of 
miles away, we were met by kindly gentlemen who had so thoughtfully 
prepared that welcome for us, and who made everything in connection 
with our arrival smooth and easy and pleasant for us. From that time 
until now, every day, indeed I may say every moment, has been so filled 
with offers of hospitality and kindness that our only regret has been that 
we could not show our appreciation by more fully availing ourselves of 
them. Indeed, nothing but a strong sense of duty has enabled us to resist 
these pleasant temptations, and has prevented our entirely aban oni 
for their sake, the work of the Association. 

This Association as you know, now bears on its certificates of mem- 
bership, the coat-of-arms of the United States, of Canada, and of Mexico, 
Upon our opening night, through the courtesy of the Local Committee 
of Arrangements, the band played the national hymns of the three 
countries. And their flags were gracefully and lovingly entwined amidst 
the decorations. We will all, I am confident, unite in the trust that this 
is emblematical and symbolical of the close union of the three countries 
in furthering and carrying out the great object of this Association, the 
prevention of disease, and the raising of the standard of the public 
health, throughout the length and breadth of this great continent. 

Allow me again to express our grateful and heartfelt appreciation of 
your great and uniform kindness, and to tender you the assurance of the 
warm and kindly recollections we shall ever retain and cherish of our 
visit to your beautiful Mexico. 
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Dr. Lickaca.—I move that a vote of thanks be given to the officers 
of the Association, who have held office during the past year, and 
especially to Dr. Formento. 

Motion read. 

Dr. Grnon.— Gentlemen: With the permission of the President of the 
Association, I, as President of the Section on Hygiene, Climatology, and 
Demography of the First Pan-American Medical Congress, invite you all 
to be present at that congress in the city of Washington, on the 5th of 
September, 1893. 

We expect delegations from all the different countries of North, Central, 
and South America, from the West India islands, and the kingdom of 
Hawaii. 

As two hundred American doctors have come from the North, we 
expect that at least five hundred Central and South American and Mex- 
can doctors will visit us in Washington. 

Dr. FormentTo.—In closing the session of the American Association 
of Public Health, I do not bid you farewell, but az revozr, as we shall 
all see each other again in Chicago. 

Adjourned to meet in Chicago, October 9-14, 1893. 
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TITLE. 


I. This Association shall be called ‘‘ THE AMERICAN PuBLic HEALTH 
ASSOCIATION.” 
OBJECTS. 


II. The objects of this Association shall be the advancement of sani- 
tary science, and the promotion of organizations and measures for the 
practical application of public hygiene. 


MEMBERS. 


III. The members of this Association shall be known as Active and 
Associate. The Executive Committee shall determine for which class a 
candidate shall be proposed. The Ac¢zve members shall constitute the 
permanent body of the Association, subject to the provisions of the con- 
stitution as to continuance in membership. They shall be elected with 
special reference to their acknowledged interest in or devotion to sani- 
tary studies and allied science, and to the practical application of the 
same. The Assoctate members shall be elected with special reference 
to their general interest only in sanitary science, and shall have all the 
privileges and publications of the Association, but shall not be entitled 
to vote. 

Delegates fron national, state, provincial, and municipal boards of 
health, organized sanitary associations, and the army, navy, and marine 
hospital service, shall be entitled to be enrolled as active members upon 
presentation of their credentials to the Executive Committee. Members, 
not delegates from such bodies, shall be elected as follows: 

Each candidate for admission shall first be proposed to the Executive 
Committee, in writing (which may be done at any time), with a state- 
ment of the business or profession and special qualifications of the per- 
son so proposed. On recommendation of a majority of the committee, 
and on receiving a vote of two thirds of the members present at the reg- 
ular meeting, the candidate shall be declared duly elected a member of 
the Association. The annual fee of membership in either class shall be 
five dollars. 
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OFFICERS. 


IV. The officers shall be a President, a First and Second Vice-Presi- 
dent, a Secretary, and a Treasurer. 

All the officers shall be elected by ballot, bel ates except the Secre- 
tary, who shall be elected for a term of three years. 


PRESIDING OFFICER. 


V. The President, or in his absence one of the Vice-Presidents, or 
in their absence a chairman fro tempore, shall preside at all meetings 
of the Association. He shall preserve order, and shall decide all ques- 
tions of order, subject to appeal to the Association. He shall also 
appoint all committees authorized by the Association, unless otherwise 
specially ordered. 


SECRETARY. 


VI. The Secretary shall have charge of the correspondence and rec- 
ords of the Association; and he shall also perform the duties of Libra- 
rian. He, together with the presiding officer, shall certify all acts of the 
Association. He shall, under the direction of the Executive Committee, 
give due notice of the time and place of all meetings of the Association, 
' and attend the same. MHe shall keep fair and accurate records of all the 
proceedings and orders of the Association; and shall give notice to the 
several officers, and to the Executive and other committees, of all votes, 
orders, resolves, and proceedings of the Association, affecting them or 
appertaining to their respective duties. 


TREASURER. 


VII. The Treasurer shall collect and take charge of the funds and 
securities of the Association. Out of these funds he shall pay such sums 
only as may be ordered by the Association, or by the Executive Com- 
mittee. He shall keep a true account of his receipts and payments, 
and at each annual meeting render the same to the Association, when 
a committee shall be appointed to audit his accounts. If, from the 
annual report of the Treasurer, there shall appear to be a balance against 
the treasury, no appropriation of money shall be made for any object but 
the necessary current expenses of the Association, until such balance 
shall be paid. 


STANDING COMMITTEES. 


VIII. There shall be the following standing committees: (1) The 
Executive Committee, (2) the Advisory Council, (3) the Sapa on 
Publication. 
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EXECUTIVE COMMITTEE. 


IX. The Executive Committee shall consist (1) of the President, First 
Vice-President, Second Vice-President, Secretary, and Treasurer; (2) of 
six active members, of whom three shall be elected annually by ballot, 
to serve two years, and who shall be ineligible to reélection for a second 
successive term; and (3) of the ex-Presidents of the Association. 

It shall be the duty of the Executive Committee to consider and rec- 
ommend plans for promoting the objects of the Association, to authorize 
the disbursement and expenditure of unappropriated moneys in the 
treasury for the payment of current expenses; to consider all applica- 
tions for membership, and, at the regular meetings, report the names of 
such candidates asa majority shall approve; and, generally, to super- 
intend the interests of the Association and execute all such duties as 
may, from time to time, be committed to them by the Association. At 
least one month preceding the annual meeting of the Association, the 
Executive Committee shall cause to be issued to members a notice of 
such meeting, and they are authorized to publish the same in medical, 
scientific, and other periodicals, but without expense to the Association ; 
and such notice shall contain the order of business to be followed at said 
meeting, and, briefly, the subjects to be presented and the special points 
of discussion. 


ADVISORY COUNCIL. 


X. The Advisory Council shall consist of one member from each 
state, territory, and district, the army, navy, and marine hospital ser- 
vice, the Dominion of Canada, and each of the Provinces, the Republic 
of Mexico and each of the Mexican states, who shall be appointed by 
the President on the last day of each session, and who, besides acting as 
nominating committee of officers for the ensuing year, to be announced 
at such time as the Executive Committee may appoint, shall consider 
such questions and make such recommendations to the Association as 
shall best secure the objects of the Association. They shall at their first 
meeting elect from their own number a Secretary, whose record of their 
proceedings shall be made part of the records of the Association. 


COMMITTEE ON PUBLICATION. 


XI. The Committee on Publication shall consist of the Secretary and 
two active members, selected by the Executive Committee, who shall 
contract for, arrange, and publish, under authority of the Executive Com- 
mittee, the proceedings of the Association, including such papers as have 
been examined and approved by the Executive Committee, or which 
have been submitted to them by the latter for their discretionary action. 
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REPORTS AND PAPERS. 


XII. All committees, and all members preparing scientific reports of 
papers to be laid before the Association at its annual meetings, must 
give, in writing, the title of such reports or papers, the time to be occu- 
pied in reading them, and an abstract of their contents, to the Executive 
Committee, at least one week preceding the date of such meeting, to 
secure their announcement in the order of business. 


MEETINGS. 


XIII. The time and place of each annual meeting shall be fixed at the 
preceding annual meeting, but may be changed by the Executive Com- 
mittee for reasons that shall be specified in the announcement of the 
meeting. Special meetings may be called, at any time or place, by con- 
currence of two thirds of the Executive Committee. There shall be no 
election of officers, or change of By-Laws, or appropriation of money to 
exceed the amount at that time in the treasury, at such special meeting, 
except by a vote of a majority of all the members of the Association. 
Whenever a special meeting is to be held, at least one month’s notice 
shall, if possible, be given by circular to all the members, together with 
the order of business. 


QUORUM. 


XIV. At the annual meeting nine members shall constitute a quorum 
for the election of officers, a change of the constitution, the election of 
members, and the appropriation of moneys. 


ORDER OF BUSINESS. 


XV. The order of business at all meetings of the Association shall be 
fixed by the Executive Committee, and such order must be completed 
before any other business is introduced, except such order of business is 
suspended by a vote of four fifths present. 


ALTERATION OF CONSTITUTION. 


XVI. No alteration in the constitution of the Association shall be 
made, except at an annual meeting, or unless such alteration shall have 
been proposed at a previous meeting, and entered on the minutes with 
the name of the member proposing the same, and shall be adopted by a 
vote of two thirds of the members present. 
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QUORUM. 


1. Five members shall constitute a quorum for the transaction of such 
business as may come before the committee. 


MEMBERS RESTRICTED. 


2. No elective member of the Executive Committee shall be at the 
same time a member of the Advisory Council, if there is another mem- 
ber of the Association from his state or service. 


PARLIAMENTARY USAGE. 


3. Cushing’s Law and Practice of Legislative Assemblies shall be the 
guide of parliamentary practice until otherwise ordered. 


PAPERS. 


4. All papers presented to the Association must be either printed, type- 
written, or in plain handwriting, and be in the hands of the Secretary at 
least twenty days prior to the annual meeting, to insure their critical 
examination as to their fulfilling the requirements of the Association. 

5. If any paper is too late for critical examination, said paper may be 
so far passed upon by the Executive Committee as to allow its reading, 
but such paper shall be subject to publication or non-publication, as the 
Executive Committee deem expedient. 

6. All papers accepted by the Association, whether read in full, by 
abstract, by title, or filed, shall be delivered to the Secretary as soon as 
thus disposed of, as the exclusive property of the Association. Any 
paper presented to this Association and accepted by it, shall be refused 
publication in the Transactions of the Association, if it be published, in 
whole or in part, by permission or assent of its author, in any manner 
prior to the publication of the volume of Transactions, unless written 
consent is obtained from the Publication Committee. 

7. Day papers shall be limited to twenty minutes, and evening papers 
to thirty minutes, each. 


——— 
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DISCUSSION .OF PAPERS. 


8. After the leading papers on each subject, as indicated by the Execu- 
tive Committee, have been read, discussion shall follow, and be confined 
strictly to the subject of these papers; and each speaker shall be limited 
to ten minutes, and shall not speak a second time until after every other 
member who desires to be heard, and then only for five minutes, except 
by unanimous consent. 

g. The Chair shall notify gentlemen who desire to speak to send up 
their names, and they shall be called on in the order sent up; and he 
may, at his discretion, limit the time of speaking to five instead of ten 
minutes, if in his judgment it may become necessary to do so in order to 
allow each one on the list an opportunity to be heard. 


PUBLICATION COMMITTEE. 


10. The Committee on Publication, charged with the duties of select- 
ing and printing the papers and Transactions of the Association, shall 
consist of three active members of the Association, and of whom one 
shall be the Secretary, appointed by the Executive Committee during 
the session of the Association, and selected with reference to their facil- 
ities of meeting. 

11. All papers read by title, and others not definitely passed upon by 
the Executive Committee, shall be referred to the Publication Committee 
for critical examination ; and said committee is authorized to reject such 
papers as in its judgment are not worthy of publication, and to omit 
such others as cannot be included within the limits of the annual volume. 

12. The Publication Committee shall procure a copyright on the 
Transactions in the name of the Association, and the committee shall 
have full charge of the publication of the Transactions. 


APPLICATION FOR MEMBERSHIP. 


13. All applications for membership must be made upon the applica- 
tion blank of the Association. 

14. Persons not members, having prepared papers to be presented at 
the meetings of the Association, shall be proposed for membership at the 
first business meeting of the Association. 


EXPENDITURES. 


15. All bills connected with the publication of the Transactions shall, 
upon the approval of the chairman of the Publication Committee and 
the Secretary, be signed by the President of the Association, and paid 
by check of the Treasurer directly to the party concerned ; and the Pres- 
ident shall not approve any bill, relating either to publishing or printing, 
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without the approval first of the chairman of the committee in charge 
thereof. 

16. Bills for current expenses shall be first approved by the Secretary, 
then sent to the President, and on his approval they shall be paid by 
check of the Treasurer directly to the parties interested. 

17. The actual and necessary travelling expenses of the Secretary and 
Treasurer to the annual meeting of the Association, and to one meeting 
of the Executive Committee, shall be classed as current expenses. 


RESOLUTIONS. 


18. All resolutions presented to the Association shall be sent to the 
Chair in writing, and referred to a committee without discussion. 


ARREARAGES. 


19. The arrearages of all members remitting their dues for two years 
shall be cancelled up to the date of the last payment, but they shall be 
entitled to the Transactions of the Association only for the years for which 
they have actually paid. 


AUDITING COMMITTEE. 


20. An Auditing Committee shall be appointed by the Chair, to audit 
the accounts of the Treasurer, and report upon the same. 
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Dr. WILLIAM "Ty JENKINS (4.00600 208 a ie ee tbe SLAC, ee 


ON THE CAUSE AND PREVENTION OF DIPHTHERIA. 


Dr. GEORGE \'C.; ASHMUN (6% 5) le ip On te oe OO ee 
Dr. PETERIEN BRYCE 0 5) 4 See We PEM e Te OA ys) UI Rigen ho 
Dr. JUAN RAMIREZ DE ARELLANO we vial Lleyn sie bya REN eek ee 
Dr. JESUSCHICO 5) fo) SLIGO le bt BR Partie sp setts Sa he ele a 


Dr. MENDOZA‘LOPEZ 00 6/20 se a ee is 


ON CAUSES AND PREVENTION OF INFANT MORTALITY. 


Dr.’ CHARLES N. Hewitt) i /0. 06 6 00d 4 ea GOR Red Wing, Minn. — 
(With authority to select associates.) 
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ON RESTRICTION AND PREVENTION OF TUBERCULOSIS. 


Be tye MCCORMACK.) a gt. | |) « Bowling Green, Ky. 
i Coq MEST Dak Co US Or i Philadelphia, Pa. 
RITE eO DARE a elves fe le cist «be. s,) ss o>) Lansing, Mich. 
MRMPEELICGIGHAGA) W0))4\) «te 8) vices ts, eo oh es, Mexico, Mex. 
MERITS MADE P Uae eo ae ie ie fe) «en, @ we, eacatecas, Mex 


ON CAR SANITATION. 


EE MVM LPANTEEALG! iret as0) i) «piss. «oh ei fs: 1a. en bs, oe « Madison, Wis. 
RNOMET uh WELW IS HALE con ott sili, +. eos a kaw ove oe) Mansheld,.O: 
SET Poe IORLBECKY sis) A ws ef a ae rae ei. Se \Charleston;:Sa.C. 
SEE UNCER Pg bee es ee tee rw | Steno eh Portland, Mes 
ICING? ORVANANOS) 4.0. \6 5 6s) ef se « o « «| Mexico; Mex: 


INTERNATIONAL COMMITTEE ON YELLOW-FEVER. 


Dr. FELIX FORMENTO. . . . . « . New Orleans, La. 
Surgeon-General GEORGE M. STERNBERG, U. S. A., . . Washington, D.C. 
ECE ICE AGAS) sho) Wye otis eu wt oe ss ew») Mexico, Mex. 
BeeeANUEtACCARMONA VY VALLE... 25 3.) «6s «Mexico, Mex. 
MIR MISO FIORORHOM (oe 95 rics) dey «ete es « Charleston, S..C. 
DANI, Po LACHAPELLE, «0.5.0 of 6 «)«) «.\6'e » Montreal, P. Q, 
AMOR T MH OILTIPHANT 94.0. 6) ete eS a aw) «New Orleans, La. 


ON THE TEACHING OF MILITARY HYGIENE AT WEST POINT. 


METRES TIE PLUNKET foci) es, 6 su ce % Nashville, Tenn. 
PREM CP VUALCOTI 2 lvl ols) se) we s (a's. Cambridge, Mass. 
ESE RTS AR PRG a pel eau. d 6 ss) ee + Lansing, Mich, 


TO SECURE INTERNATIONAL REPRESENTATION AT THE MEETING OF 1893. 


MOMMIES CLacICAUCE trl ha vid) che hee eS ee cee ll a Chicago, IIl. 
RUE BLE ee yal) Ss. ota yh ah pate. ees 4 | Brooklyny NYG 
aM VW OABBOTT: .) wius. selec fe te Te. 3) Wakefield, Mass. 
RECTED, BAY CRE ire ee et ete.) ethan te! fe! a) 2) sep hOrontoy: Onk 
DPCHARLESUIVG HEWITT.) 2) 2). les te eee | oe REG Wing, Minn. 
MreE REDERIC |. MAYOR tiie oe eee Ls Hie hosera betta Vette eas 
Rts GsARCIADIEGO SALVADOR; ... «06 fs «,) 6 + “e | Guadalajara, Jalisco, Mex. 
Bee A WOODHULE. Ut, Se Al. oi) ola) Sola je os (ee ¢ Hot'Springs, Ark, 


ON THE CENTENNIAL OF VACCINATION. 


Dre JOSEPH M. TONER. . . . . - . + -”« +.- ~- Washington, D.C. 
mre tenaNar SIMONS) Uo fe oh bd oud wo ee) « \s,. Charleston, S.C. 
ror Granites A. LINDSLEY +). 6. + «+ +. «+» « | New Haven, Conn. 
MPP ANGRY CONTRERAS 92. et oe be wa tes'e es (e) Puebla, Puebla, Mex. 


TIER RC AR TUE Ph ci) ook eke Wed <cte ee) ele )Mansheld, Oy 
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ON INCORPORATION. 


Dr. SAMUEL H. DuRGIN, President . 

Dr. IRVING A. WATSON, Secretary 

Dr. HENRY D. HOLTON, 7veasurer . 

Major CHARLES SMART, U.S.A... 

Major JOHN S. BILLINGS, U.S. A. ; 
Medical Director JOHN MILLS BROWNE, U. S. N. 
Dr. SMITH TOWNSHEND. . . 

Dr. HowarpD E. AmMEs, U. S. N. 


Boston, Mass. 
. Concord, N. H. 
Brattleboro, Vt. 


. Washington, D. C. 
. Washington, D. C. 
. Washington, D.C. 
. Washington, D. C. 
. Washington, D.C. 


At the annual meeting of the Association, held at Kansas City, Mo., Oct. 20-23, 1891, the follow- 
ing resolution was adopted: Resolved, That this Association will hold its meeting in 1893 in the 
city of Chicago, and that, so far as possible, the occasion be made an International Congress of 


Hygiene and Public Health. 


% 


——— a 


REVISED LIST OF MEMBERS 


a AMERICAN PUBLIC HEALTH ASSOCIATION, 


1893. 


This list includes all those who have maintained their membership to the present time, excepting 
those elected at Mexico, which list will be found in another place. The Secretary should be notified 
of any errors or omissions. 


PRESIDENTS OF THE ASSOCIATION. 


ApEreeN vomits Ny Dey ieee a 0) E6725 735 0874 

JosEPH M. TONER, M. D. Bo Meek cata ae ane. MAISTS 

Le ONOW a Ma Dh sa teeth tel oot a) bial) KOO 

CNS RAUCH.) MED e eri ahs Eh he MM ode OO 

LURICH AM EPARRISs fe LOU RA Sa cael Ay Va tah Veen LOTS 

; Meier CARED: VES EN es te ys A Ww E879 
WONMeS OLELINGS A MDa a ial oh Aa a ee T8380 
| WEOARERSA ET AVHITE, ie Dist. ki, Wa ben eine Y ESST 
PROPERTY GTM EDZTE Me Leh os shige Hed ale) TSB2 
; HEH AMM OILUN TG) Il a| iche cunt Wa iaho ee hapa VEOOZ 
( emt lier GIBONy MaDe) ie a> sar oat) oak eh LOSS. 
PAMoME VINEE VES VEL Dia sik tan) ah ituyoet) Waseem LOSS 
. PIENE VOR ONVALCOTTS Mee a be ark ok T B86 
GEORGE M. STERNBERG, M.D. ... .. . 1887 
CHARLES N. HEwiITT, M. D. ASSL A ESS Car Rae MA SEND is oofe! 
, *HOSMER A. JOHNSON, M. D. Sh Rigs at Ma AN PESOS 
HENRY/S) BAKER; MiiDi ha hehe eS a 1890 
. FREDERICK MONTIZAMBERT, M.D. .. . . 1891 
; FELIX FORMENTO, M.D. «0. 3 0408 uh) 1892 
; SAMOR FL. DOURGIN, (Me Dati fica ee aye 1893 


{ ACTIVE MEMBERS. 


Ae eG ARBOTR uh ke ais sky dy ee eh ey Baltimore, Mdsyk 1886 
; re SAMUEL) WoOABBOTT <0.) eee Ow) Wakefield, Mass: 1882 
f ROGER PA DERNA TEV \ 60s) beiy tae hose ay) as cays, ee Pulaskiy Tenn 189% 
{ Dr. EDWARD THOMAS ABRAMS . . . . . . . Dollar Bay, Mich. 1891 
1 Dr. CHARLES W. ADAMS . . . Sy dele soe Kansas\ City, Mouv.189r 
Jutius W. ApDAms, C. E., Congress St. hy aaah ee Brooklyn Nes), boao 

aE atte DAMSNI AL gh bed) van ete aychia e a oblate Bittsheld,y. Massii:; 288% 


* Deceased. 
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C. H. ALDEN, U.S.A. 

EDWIN R. ALLEN, V. S. 

Dr. JoHN M. ALLEN 

Dr. NORMAN ALLEN 

Dr. WILLIS G. ALLING ’ ‘ 

Dr. CHARLES D. ALTON, 86 Fataincran hae. 

Dr. AUSTIN WHITE ALVORD 

Dr. CHARLES AMBROOK 

Dr. AZEL AMES, JR. 

Dr. A. A. AMES 

Dr. HOwARD E. AMEs, P. A. GurseoKits, s. Nay, 
Museum of Hygiene ' . : 

Joun A. ANDERSON 

Prof. EDMUND R. ANGELL, 

GEORGE T. ANGELL, Esq. 


‘' Dr. O. W. ARCHIBALD 


Dr. J. S. ARWINE 

Dr. G. C. ASHMUN 

Hon. EDWARD ATKINSON . 

Prof. W. O. ATWATER . ‘ 

De av Aderts US Eee 
Dr. JAMES F. AYDELOTTE 

Dr. JAMES Woops BABCOCK 

Dr. WILLIAM BAILEY 

Dr BATLHACHE, Usio: M. i. Si 
Dr. HENRY B. BAKER . 

Dr. HENRY I. BAHNSON 

Dr. LEwis BALCH 

Dr. F. BANCROFT 

Louis J. BARBoT, C. E. 

Dr. T. G. BARNHILL 

JAMES W. BARTLETT 

Dr. SAMUEL W. BATTLE, U. S. NM 4 
Dr. EL1As HUDSON BARTLEY, 21 Lafayette ee 
EDWARD BAUSCH 

Dr. R. O. BEARD Z 
Dr. BENJAMIN FRANKLIN Be ckper iy : 
Dr. J. A. BEAUDREY, 65 St. Denis St. 
Dr. C. W. BEAUMONT . 

Dr. FREDERICK BECKER 

Dr. W. F. BECKER . 

Dr. D. H. BECKWITH 

Dr. HENRY E. BEEBE . 

Dr. A. N. BELL, 291 Union St. 

Dr. HARRY KENT BELL 

GEORGE N. BELL, C. E. 

Dr. JOHN J. BERRY 

Dr. JOHN S. BILLINGs, U. S. KY 


St. Paul, Minn. 
Kansas City, Mo. 
Liberty, Mo. 
Toronto, Ont. 
New Haven, Conn. 
. Hartford, Conn. 
. Battle Creek, Mich. 
. Boulder, Col. 
Chicago, Ill. 

. Minneapolis, Minn. 


. Washington, D. C. 
Lambertville, N. J. 
;) Derry, Ne HA. 
Boston, Mass. 
Jamestown, N. D. 
Columbus, Ind. 

. Cleveland, Ohio. 
‘ Boston, Mass. 
. Washington, D. C. 
. Washington, D. C. 
Decaturville, Tenn. 
. Columbiay-o77C 
Louisville, Ky. 

. San Francisco, Cal. 
Lansing, Mich. 

; Salen, Neo 
Albany, N. Y. 
Denver, Col. 
Charleston, S. C. 
Findlay, Ohio. 
Dover, N. H. 

. Asheville, N. C. 
. Brooklyn, N. Y. 
Rochester, N. Y. 
. Minneapolis, Minn. 
. Hartford, Conn. 
Montreal, P. Q. 
Clarksville, Tenn. 
. Clermont, Iowa. 
. Milwaukee, Wis. 
. Cleveland, Ohio. 
. Sidney, Ohio. 

. Brooklyn, N. Y. 
. Brooklyn, N. Y. 
. Philadelphia, Pa. 
. Portsmouth, N. H. 
. Washington, D. C. 


1887 
1891 
1891 
1891 
1885 
1890 
1887 
1878 
1875 
1887 


1890 
1887 
1889 
1878 
1888 
1882 
1881 
1889 
1889 
1880 
1891 
1891 
1879 
1874 


1873 
1888 


1888 
1887 
1890 
1882 
1888 
1887 
1890 
1884 
1888 
1889 
1889 
1891 
1889 
1888 
1884 
1882 
1872 
1888 
1889 
1886 
1872 
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Dr. WILLIAM T. BISHOP 

Dr. MARY TAYLOR BISSELL, Ig E. 46th St. : 
Dr. JoHN E. BLACK 

C. H. BLACKBURN, EsQ., 512 Colerain Ave: 
Dr. EMILy BLACKWELL, 53 E. 2oth St. 

Dr. JOHN P. BLANKENSHIP , 

E. W. BLATCHFORD, 375 No. La Salle St. 
Dr. DELAVAN BLoopGoop, U.S. N. 

Dr. THOMAS BLAUCH BLOOMFIELD 

Dr. FRANS H. BODENIUS . 


Dr. Moses H. BONNER 

Dr. C. E. BooTH 

FREDERICK N. BOXER, C. E. 

Dres.:Be Boyp’.. 

JosEPH H. BRApDy, 1331 Walnut ‘St. 4 
Dr. JuLIuS BRAUNNAGEL, 250 South Laredo St. . 
Prof. WILLIAM H: BREWER 

Dr. M. D. Brocuu, 130 St. Francis St. 

Dr. BENJAMIN T. BRODIE 

JosEPH O. BROWN ; 

Dr. JOHN M. BROWNE, Steaceiel U. S. N. 
Dr. WILLIAM FRANCIS BRUNNER, 50 Harris St. 
Dr. PETER H. BRYCE 

Dr. ERAsTuS J. Buck . 

Dr. J. SOMERS BUIST 

Hon. T. B. BULLENE 

Dr. J. GRATTAN CABELL . 

Dr. JOHN H. CALLENDER . 


Harrisburg, Pa. 
New York City. 

. Memphis, Tenn. 
. Cincinnati, Ohio. 
New York City. 

. Maryville, Tenn. 
Chicago, Ill. 

. Brooklyn, N. Y. 
Westbrook, Conn. 
Madison, Wis. 
BENJAMIN MEADE BOLTON, Hésgtand hab Montagne St., Brooklyn, N. Y. 
Sipe . Nashville, Tenn. 

Winnebago, Wis. 
Montreal, P. Q. 

. Knoxville, Tenn. 
Kansas City, Mo. 
San Antonio, Tex. 
New Haven, Conn. 
Quebec be Or 
Detroit, Mich. 

: Pittsburgh, Pa. 
Washington, D. C. 
Savannah, Ga. 
Toronto, Ont. 

. Platteville, Wis. 
Charleston, S. C. 
Kansas City, Mo. 
Richmond, Va. 
Nashville, Tenn. 


Dr. ALLAN CAMERON Owen Sound, Ont. 
Dr. JAMES CAMPBELL . Hartford, Conn. 
Dr. MICHAEL CAMPBELL . Knoxville, Tenn. 
Dr. WILLIAM CANNIFF Toronto, Ont. 


Dr. G. M. D. CANTRELL 

Dr. A. W. CANTWELL . 

Pee Carver U.S) Mii. S,. 
Prof. STANFORD E. CHAILLE . 

Dr. CHARLES W. CHANCELLOR . : 
Prof. C. F. CHANDLER, 49th St. and 4th ee 
Dr. CHARLES V. CHAPIN 
Dr.*WALTER H. CHAPIN . 
Joun C., CHASE, C. E.. ‘ 
Dr. JESUS CHICO, 2 Estrella St. . 


Dr. THOMAS TEASDALE CHURCH, 70 E. Main St. . Salem, Ohio. 
Hon. J. W. CLapp . Memphis, Tenn. 
Dr. EDWIN CLARK Buffalo, N. Y. 
Dr. A. P. CLARKE : Cambridge, Mass. 
Dr. E. F. X. CLEVELAND . Dundee, III. 


Little Rock, Ark. 

. | Davenport, Iowa. 
. Washington, D. C. 
New Orleans, La. 
Baltimore, Md. 

New York City. 
Providence, R. I. 

. Springfield, Mass. 
, Wilmington, N. C. 
; Goats City, Guanajuato, Mex. 
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1889 
1889 
1887 
1889 
1873 
1891 
1876 
1890 
1889 
1888 
1889 
189gI 
1888 
1885 
1891 
1391 
1890 
1874 
1889 
1388 
1888 
1883 
1890 
1883 
1888 
1890 
I8gI 
1873 
18gI 
1886 
1838 
1891 
1883 
1881 
1880 
1890 
1874 
1875 
1872 
1886 
1889 
1890 
I8gI 
1890 
1879 
1888 
1887 
1887 


. A. A. CLOUGH 

. JEROME COCHRAN . 
. CHARLES E. COLE 
. EDWARD W. COLE 
COIN Woe OLE 24 

. F. H. COLTON 
WGrhoP,, CONN TS 


. P. S. CONNER 
. HENRY J. CONNOR . 


. IsAAC COOPER, 194 Broad St. 


Hon. W. F. COOPER 


Dr, 


Joun C. Corsus 


JuLtus CotTz, 5. E. 


Dr. 
Dr. 
Dr. 


Dr. 
Dr. 


J. JAMES R. CrRogEs, C. E., 
ALGERNON S. CURREY, Esq. . 
. Davip M. CURRIER 


W. T. COUNCILMAN 
JOHN COVENTRY 

C. W. COVERNTON . 
J. B. Cowan 

G. G. CRAIG 


PAL CURTIS 


. CHARLES O. CURTMAN : 
. WILLIAM P. CUTLER, 1227 Michigan St. 


. JAcoB M. DACOSTA 


sass OARE 
HRP DANTELER. 


Prof. W. W. DANIELLS 


Dr; 


Dr. 
Bag 


Dr. B. F. DAVENPORT, I16 Tremont St. ; 
J. J. DAVENPORT, Esq., 309 Massachusetts Building 
Dr. FREDERICK FRANCIS D’AVIGNON 

Prof. FLoyp Davis, Ph. D. 

Dr. FRANK E. Davis, 499 Hancock St. 

CHESTER B. Davis, C. E., The Rookery . 

N. S. Davis, 291 Huron St. 


Dr. : 
THOMAS SPENCER DAWES, 245 Main St. 


Dr. 
Dr. 
Dr. 


Dr. 


Dr. 
Dr. 


Prof. J. E. DENTON, Stevens Institute bf Téchnalbey 


Dr. 


Dr. WILLIAM B. DEWEES, 542 South Sihtd Fé Ave. 


Dr. 


H. C. DARBY 
HirAM H. DARR 
JAMES DARRACH 


DwIGHT W. Day . 


Joun H. DEARBORN, 265 Panoe St. 
Louis S. DEFOREST 
WILLIAM DEMING . 


LABAN DENNIS . 


GUSTAVUS DEVRON 


OscaR C. DEWOLF 


13 William St. 
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Denver, Col. 
Mobile, Ala. 
Wauzeka, Wis. 

. Nashville, Tenn. 
Bloomington, Ill. 

. Brooklyn, N. Y. 
Concord, N. H. 
Cincinnati, Ohio. 
West Superior, Wis. 
Trenton, N. J. 

New York City. 

: . Mendota, IIl. 
. Atlantic City, N. J. 
Baltimore, Md. 
Windsor, Ont. 
Toronto, Ont. 
Tullahoma, Tenn. 
- Rock Island, Ill. 
New York City. 
Trenton, Tenn. 
Newport, N. H. 
Albany, N. Y. 

St. Louis, Mo. 
Kansas City, Mo. 
. Philadelphia, Pa. 
. Nashville, Tenn. 
Jacksonville, Fla. 
Madison, Wis. 
Wilmot, Wis. 
Caldwell, Tex. 
Germantown, Pa. 
Boston, Mass. 
Kansas City, Mo. 
Leadville, Col. 
Socorro, N. M. 

. Brooklyn, N. Y. 
Chicago, III. 
Chicago, IIl. 
Saugerties, N. Y. 
. Eau Claire, Wis. 
Beverly, Mass. 
New Haven, Conn. 
. Litchfield, Conn. 
Newark, N. J. 
Hoboken, N. J. 
New Orleans, La. 
Salina, Kan. 
Chicago, III. 


1889 
1878 
1888 
1887 
1888 
1889 
1875 
1884 
1888 
1889 
1879 
1889 
1889 
1887 
1886 
1884 
1891 
1880 
1877 
1891 
1883 
1883 
1884 
1891 
1874 
1879 
1890 
1886 
1888 
1883 
1874 
1884 
1891 
1891 
1890 
1889 
1886 
1837 
18gI 
1888 
1891 
1889 
1888 
1877 
18gI 
1878 
1891 
1880 
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Davip B. DIck . 

Hon. PEREZ DICKINSON 

Dr. W. H. DICKINSON . 

Dr. THomas J. DILLs, 40 West Berry St. 
Dr. WILLIAM S. DISBROW ; ‘ 
WILLIAM E. DopGE, Jr., 11 Cliff St. 

Dr. FLORENCE O. DONOHOE . 

fer Gr.) bs DOOLITILE *. 

Dr. JOHN P. DOUGLAS . 

Dr. JOHN C. DOZIER 

Dr. F. W. DRAPER, 304 Marlhorcush St. 
GEORGE A. DRAKE 

Dr. THomas M. Drown, Institute of Techitotegy 
Dr. CHARLES B. DUDLEY . 
Dr. JOHN E, DUFFEL 

Dr. SAMUEL P. DUFFIELD 
ERNEST S. DuNDAS, V. S., 
mre)... DUNN... 

Dr. H. C. DUNNAVANT . 
Dr. SAMUEL H. DuRGIN, 12 Bese St. 

Hon. L. B. EATON 

Dr. Cyrus Epson, 54 W. oth St. 

Dr. JoHN B. EDWARDS 

Dr. JOSEPH F. EDWARDS, 224 So. 16th St. 
Dr. EDwaArRD F. ELBRIDGE 

Dr. JOHN ELSNER 

ANDREW ENGLE . 

Dr. FRANK W. EPLEY . 

Dr. GEORGE L. EYSTER, I109 Saco Ave! 
Prof. DELOS FALL 

Dr. L. A. FALLIGANT 

Dr. EDWIN FARNHAM 

A. B. FARQUHAR, Esq. 

Dr. J. D. FERNANDEZ . 

Dr. JAMES B. FIELD 

Dr. J. D. FIELDS 

GUSTAVE FLEISCHMANN : 
HENRY A. FLEISCHMANN, I54I Madison Ave. 
Dr. Louis FLEISCHMANN ! 4 

Dr. LAWRENCE F. FLICK, 736 Pine St, 

Dr. OsCAR A. FLIESBURG . 

Dr. Corypon L. ForpD 

Dr. PETER R. FORD ‘ 
Dr. WILLIAM H. Forp, 1622 uae St. 

Dr. FELIX FORMENTO . 

Dr. EUGENE FOSTER 

Dr. S. B. FOWLER 

Dr. CHARLES J. Fox 


111 W. 14th St. . 


~ 


Toronto, Ont. 

. Knoxville, Tenn. 
Des Moines, Iowa. 
Fort Wayne, Ind. 
Newark, N. J. 
New York City. 
Syracuse, N. Y. 
New Haven, Conn. 
Bolivar, Tenn. 
Birmingham, Ala. 
Boston, Mass. 

. Rozellville, Wis. 
Boston, Mass. 
Altoona, Pa. 

. Donaldsonville, La. 
Detroit, Mich. 
Kansas City, Mo. 
Pittsburgh, Pa. 
Osceola, Ark. 
Boston, Mass. 

. Memphis, Tenn. 
New York City. 
Mauston, Wis. 

. Philadelphia, Pa. 
New London, Wis. 
Denver, Col. 

Des Moines, Iowa. 
New Richmond, Wis. 
. Rock Island, Ill. 
Albion, Mich. 
Savannah, Ga. 
Cambridge, Mass. 
y PX ORK) hae 
Jacksonville, Fla. 
. Lowell, Mass. 
Manor, Tex. 
Buffalo, N. Y. 
New York City. 
New York City. 

. Philadelphia, Pa. 
Hudson, Wis. 
Ann Arbor, Mich. 
. Memphis, Tenn. 
. Philadelphia, Pa. 
New Orleans, La. 

. Augusta, Ga. 
Gainesboro, Tenn. 
Willimantic, Conn. 
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1881 
1881 
1891 
1885 
1874 
18gI 
1887 
1891 
1887 
1887 
1889 
1887 
1888 
1880 
1887 
1891 
1885 
1882 
1875 
1880 
1889 
1888 
1884 
1888 
1887 
1888 
1888 
1891 
1889 
1881 
1889 
1880 
1890 
1889 
1880 
1888 
1888 
1890 
1890 
1888 
1872 
1887 
1874 
1880 
1881 
1891 
1887 
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Hon. DAVID RssFRANCIS 257 75).)'s 2b, lee, ee SLOT SOD CIOV vn 
Drs Hs Dex RASER AP Ob cea) eee ee ay, Deiat OT pe en 
Dr. SPENCER’ M. FREE 99.0 O98) 6%) SRD ie LE aie Leo Riese 
WILLIAM’ S. FRENCH, ©. °F. 805. (See ee. pees ewnon, fiass. 
Dr. ANDREW Li: FULTON. 50s Sasi soa) (ee ON ROLE) Cn 
Dr. JOHN F. FULTON . . . Fs at SAY At 2 a Gap Ly REL 
Dr. CLARKE GAPEN, I31 S. ath St. MMP ee en Me ah Ben tate 
Prof, JAMES ‘T/ ‘GARDNER |. | [ida !e Seeve ae nme ie unk) Pa es ee 
Dr. JosEpH L? Gaston’ 7 Gee a es Chattanooga mateo: 
Dr. J. De; GATCH eis 2s aes ee ee ne oh CLI eee sting Smite 
Dr. SAMUEL Hi GAULT" |) STR aieiee leh ellie. (ils NOR CES VII am Ieniels 
Dr. FRANKLIN GAUNTI, \Gaene aees e e Burlington, N. J. 
Dr.A.:GAVINO, Ratas NOB aie pees lac an wht ene et na ace 
ROBERTO. ‘GAYOL, (Cys) (ea tre ee en NE eS) ee 
Dr. Joun 3B. C)'GAzz0 Wie Aa ARH WV al ere foe isk ey Bt 
Dr! HUD Grbpines a) Sree: bt Op aerate Men a 

WILLIAM PAUL GERHARD, C. E., 39 Union Sq. Ww. . New York City. 
Dr. FREDERICK ‘H. GERRISH 31 G ween ss ek ep ee ee 
RICHARD (FITZ GIBBON. ise odie thes Vets tris Olas OLD EDs Dekec einen 
Erol. WOLCOTIGIBES.0 autos Spee. ys tm poe ie OW DOT Lateran 
Dr.. ALBERT L. GIHON, U. S. N. jileegnte ee Fis neg NY BS ELE LOT eae anae 
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Hon. D. P. HADDEN 

Dr. FREDERICK D. HALDEMAN 

Dr. Juntus M. HALL : 
Dr. Lucy M. HALL, 181 Tomtenton St. 
W.E. HALL . : 

Dr. WILLIAM G. HALL : 
Dr. JOHN B. HAMILTON, Sheena Hotse : 
Dr. J. H. HAMILTON 

Hon. T. F. HANNON . 

Dr. THoMAsS J. HAPPEL 

Dr. R. A. HARDIN 

Dr. W. S. HARDING 
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Dr. HENRY HARTSHORNE . 
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Dr. HENRY F. Hoyt 
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Hon. LyMAN U. HUMPHREY 

Dr. A. CLARK HUNT 

Dro, Co HUNT . 

Dr. EzRA M. HUNT 

Dr. FRED N. HUNT 


Dr. C. H. HUNTER . 

Dr. RANDALL R. HUNTER 

Dr. H. M. HurD 

Dr. ALEXANDER Fe deaness ase DeKalb Ree: 
Dr. Ramon Icaza, 9 Ratas St. 
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. Ord, Neb. 
Chicago, Ill. 
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Kansas City, Mo. 
St. Joseph, Mo. 
Chicago, Ill. 

. Richford, Vt. 
Kansas City, Mo. 
Trenton, Tenn. 
Savannah, Ga. 

St. John, N. B. 
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Grand Rapids, Mich. 
Minneapolis, Minn. 
New York City. 
Red Wing, Minn. 
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Richmond, Ind. 
Menominee, Mich. 
Amherst, Mass. 
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New Orleans, La. 
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St. Louis, Mo. 
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St. Paul, Minn. 
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. Topeka, Kan. 

. Metuchen, N. J. 

. Dixon, IIl. 
Trenton, N. J. 

: . Fairmont, Minn. 
Dr. JosEPH H. HUNT, cor. Gainey St. and Bedford Ave. Brooklyn, N. Y. 
- Minneapolis, Minn. 

Kansas City, Mo. 
Baltimore, Md. 

. Brooklyn, N. Y. 
. Mexico, Mex. 
Kansas City, Mo. 
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Dr. R. N. JACKSON . 
Rev. D. C. JACOKEs, S. T. D. 
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EDWARD C. JORDAN, C. E. 
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Dr. ROBERT C. KEDZIE 

Dr. J. H. KELLOGG 


GEORGE T. Kemp, Ph. D., 173 Joralemon St. 


Dr. J. F. KENNEDY 
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Dr. SAMUEL S. KILVINGTON 

Dr. G. M. KIMBALL 

Dr. CHARLES F. KING . 

Dr. WILLIAM F. Knox 
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EmIL KUICHLING, C. E. 

Dr. Louis LABERGE 

Dr. EMMANUEL P. Pbrkpic ty 
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Prof. JAMES Law : 
Dr. JOHN Larny LEAL, ae Ellison St. 
Dr. BENJAMIN LEE, 1522 Pine St. 

Dr. WILLIAM LEE, 2111 Penn. Ave. 
L. Z. LEITER, Esq., P. O. Drawer L 
WILLIAM T. LEMP . 

Dr. B. B. LENOIR 

Hon. WILLIAM P. Leer 

Dr. JOHN B. LEARNED . : 
WALLACE G. LEVISON, 317 Civiteaton ‘St. 
Dr. PHILIP W. LEWELLYN ‘ 
Dr. HENRY M. LEwis, 171 Remsen St. 
Dr. H. H. Levy . 
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. Philadelphia, Pa. 
. Kilbourn City, Wis. 
Detroit, Mich. 
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. San Francisco, Cal. 
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. Portland, Me. 

. Memphis, Tenn. 
: Lansing, Mich. 
. Battle Creek, Mich. 
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Des Moines, Iowa. 
Elwyn, Pa. 

Centre View, Mo. 
Washington, D. C. 
. Minneapolis, Minn. 
Concord, N. H. 
Hudson, Wis. 
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. Memphis, Tenn. 
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St. Louis, Mo. 
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Richmond, Va. 
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MeeCHARLES A. LINDSLEY 0°60 os (fe ci (New Haven, ‘Conn. 
Bie CoE RIEN) FLINDSLEY (7040) .0))0<00 2s 7s sats 4 ot. Nashville, ‘Tenn. 
mote). M. LINDSLEY,..° . Me Rove lea eer oc NOS HVENGS 1) Gna: 
Dr. JOHN B. LINEHAM, 301 Mott St. Mare Repro Sih | NEW MOLRYC Joye 
Dr. Nazarto Lomas, 3 Hidalgo St. . . Cuernavaca, Morelos, Mex. 
PaMes t. LORING, C. E. 2... iy epee) Dallas Centre, Towa 
Hon. SETH Low, 201 Columbia Heights sue beth eos et erOOK ym YIN GON: 
Re DWwRIEY GE i ali ates ye’ Denver Coli 
Pe UDLOW, Cele. a sie ieee cee, Winston. N.C. 
BEA OUGAL EG ley ai SS esis ts elle Boe Ll Toronto, Ont. 
MBAUTIIUE VAC IVEACIWA VN Shi fey be el wae Woodstock, Ont. 
WILLIAM S. MacHare, C. E., 14 Pacific Ave. . . . . Chicago, Ill. 
ELIS VUAD II Ne ud. Sb ark Seth ait eds » ey po tahord, Miss) 
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Sere.) ). MARSH \)/.) Stat ett We dase 8 eatersoriy) Nat 
EpwarpD F. MARTIN, 301 Mott St. {Witte outteha rant Wh ALTE WX OTK ITT. 
Dr. ROBERT MARTIN. . . . . Milwaukee, Wis. 
CHARLES D. Marx, C.E., ne Sinafoed. a DA EESIOA Palo Alto, Cal. 
ECO Le VAX WELD 34 oo alacet cd ptelees cat Jacksonville, - Fla. 
LCD PAGULEILAN) bis, io) A eater eden. msl. «a paterson, Ni f. 
eye tt, MOCLELLAND:)  .\\. ik taokatls See cane bs Pittsburg, Pa. 
Dr. J. H. McCoLLom, 57 Dwight St. SAL G Seah edi as shit) OStOn,. Wass. 
MP NACCORMACK 0106), ih oo eek) ie) 3 Dowling: Greén, ‘Ky: 
SEL OPEEN ES SU VEGIIELIGN a his). se yi) i «ss, sh esoc aa, «>, «0 9) Milwaukee, ) Wis. 
Dr. CALVIN D. McDONALD . . ea Petey ath Se Kansas City, Mo. 
Dr. L. D. McIntTosu, 141 Wabash Ave. MeO Oeeet ta. Cnnicaeroe. LATS 
Mev. (PAGE) MCINTOSH, U.S.) Me Hi. S.,;U. S. 

SUsTANUHe GtatlONy eet). wh wh 3) SH ibvelt a) py alls Rrancisco,, Cal) 
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Dr. ALLARD MEMMINGER ee Oy UM thai CRALIESLON eyes 
Dr. GREGORIO MENDIZABAL, 2 S. Miguel St. Orizaba, Vera Cruz, Mex. 
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SPN Pe RPO MAP RCE Wis) 4 ehh ae ela WS at ete 5 OVRACUSE IN. Vie 
Hon. GEORGE A. MERCER. . {vee Loavannah,. Ga: 
Dr. ALBERT MERRELL, 3814 Washington yall CIAMS Heed ee LEAS BO. 
Bee HAGLES Ni METCALF ©) 5 42).04.5> 1M Le ae) a Indianapolis; Ind: 
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Dr. MIDDLETON MICHEL . . . LY et oats Charleston, S.-C. 
Dr. EDWIN MIDDLEBROOK, IOIO Gand hives . . Kansas City, Mo. 
Prof. JOHN’ B. MINOR} s6)0. wat a>. University of irginia, Va. 
ANDREW) 5S; MITCHELL «154. OEE. oe) ee ee ey ae 
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Dr. Jesus E. Monyaras, Cinco de Mayo . . . San Luis Potosi, Mex. 
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Dr. ih; HLM ONCEIEe Siig MRPeU ea iteS ate 0 Nah ent en i ec 
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Dr. J. M. PARTRIDGE . .° . sy ay oduth Bend, Ind. 
Dr. GEORGE PECK, U. S. Navy, ay N. Broad SCM ere weuzabetiy No]. 
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Dr. EDWARD A. REILEY, 312 Baldwin ‘St. ae a Elmira, N. Y. 
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BM ALEER Tle NICE! ses! 's we. Springfield, Mass: 
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Maj. HENRY B. RICHARDSON, C.E. .. . . New Orleans, La. 


Dr. W. L. RICHARDSON, 225 .Commonwealth Ave. . - Boston, Mass. 
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Dr. J. M. RIDGE 

Dr. WILLIAM C. RIVES, 113 E. 38th St. 

Dr. JoHN B. ROBERTS, 1627 Walnut St. 

Dr. WILLIAM PINCKNEY ROBERTS, I N. Madison St. 
JAMES S. ROBINSON . ; 
Prof. FRANKLIN C. ROBINSON 
Dr. JOHN B. ROBINSON 

Dr. FRANCIS J. ROGERS 

Dr. S. A. ROGERS 

Dr. GEORGE H. ROHE . 

Dr. HENRY W. ROSE 

Dr. Ross B. ROWE . 

J. Bi ROZIER *. apg 
Dr. THOMAS P. RUSSELL . 
Dr. R. RUTHERFORD 

D. E. Satmon, D. V. M. 

Dr. LUCIEN F. SALOMON 
Prof. J. LEONARD SANFORD 
Prof. D. A. SARGENT 

Dr. WILBUR T. SARLES 

Dr. ADOLF F. SAUREHERING 
Dr. D. D. SAUNDERS 

Dr. N. J. SAWYIER . 


Dr. EpDwaRD W. Seaweed 1221 paaeninetna St. 


Dr. W. L. SCHENCK 

Dr W2iicoTtr 

Dr. JOHN H. SEARS 

Dr. NICHOLAS SENN 

Dr. J. C. SHAPARD . 

Dr. JOSEPH SHARP, 1027 Chery St. ; 
Dr. CHARLES H. SHEPARD, 81 Columbia Heights 
Dr. J. L. SHEPARD . 

Dr. GEORGE R. SHEPHERD 

Dr. GEORGE W. SHEPPARD 

Dr. B. FRANKLIN SHERMAN . 

Dr. JOHN J. SHERMAN . 

Dr. WILLIAM H. SHIPPS 

Dr. JOHN C. SHRADER 

Dr. JOHN D. SHULL 

Dr. F. L. SIMM 

Dr. T. GRANGE SIMONS 

Dr. JAMES SIMPSON 

Dr. MAXWELL G. SIMPSON 

Dr. C. M. SITMAN 

Dr. CHARLES SMART, U. S. IN 

SAMUEL M. SMEDLEY, C. E. 

Dr. CHARLES D. SMITH d 
Dr. Davip S. SMITH, Baye Michigan Hes 


REVISED LIST OF MEMBERS. 


Kansas City, Mo. 
New York City. 

. Philadelphia, Pa. 
. Evansville, Wis. 
. Memphis, Tenn. 
Brunswick, Me. 
. Omaha, Neb. 
. Stamford, Conn. 
. Memphis, Tenn. 
Baltimore, Md. 
Westerly, R. I. 
Reading, Pa. 

. Memphis, Tenn. 
Oshkosh, Wis. 
Houston, Tex. 
Washington, D. C. 
New Orleans, La. 
New Haven, Conn. 
Cambridge, Mass. 
Sparta, Wis. 
Mayville, Wis. 

. Memphis, Tenn. 
Frankfort, Ky. 
Kansas City, Mo. 
Topeka, Kan. 
Dickson, Tenn. 
Waco, Tex. 
Chicago, IIl. 
Winchester, Tenn. 
Kansas City, Mo. 

. Brooklyn, N. Y. 
Sheboygan Falls, Wis. 
Hartford, Conn. 
atlantic City. Nt. 
Ogdensburg, N. Y. 
Marinette, Wis. 
Bordentown, N. J. 
. Iowa City, Iowa. 
Hightstown, N. J. 
. Memphis, Tenn. 
Charleston, S. C. 
. San Francisco, Cal. 
Jersey City, N. J. 
Greensburg, La. 
Washington, D. C. 
. Philadelphia, Pa. 
. Portland, Me. 
Chicago, Ill. 
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Dr. HuGcu M. Situ, 78 FE Dt enn ws) DOOR N.Y 
Dr. JEL W. SMITH... SOP dae se sy an ONALLES CIty). La. 
Dr. JOSEPH R. Situ, U. S. A. Pdi: tethers Ossaneeles | Cal, 
OVUM BAS DADS ENG AT @ ac pd OE SES Pad ORR Rs A Pittsburg, Pa. 
Bee AME Gre MITES DS DOS ua Giuseloel ate key tat, vote rau. Minn. 
Dr. STEPHEN SMITH, 574. Madison Ave. . . . . . New York City. 
Dr. THEOBALD SMITH Vai comn eg aNnlety Nia ee aiiashs WW @GELIN gy EO) Co 
Ree Vist PaMITH: sce). Shere VERN OLISs’ . etiihs 
Dr. WILLIAm M. SMITH, 91 First Pl. shy shiuely (oa een ts rOOKLY I IN A. Vy 
SRRMEVY SELLS ONIVERUY (5a) \heloe var. sists wia-e) ein bitespurgs Pa. 
See PE Wt sar ete ye kale | ea a Nn eT arencessan, 
PPM RET OMERG PA vats sls hatte le wh ey) vate as Omaha, Neb. 
Pore as, GPERRY\.<) "2°... vs ote een elaneray) Wis: 
Dr. JOSEPH SPIEGELHALTER, Le Pagers ae Rt ee Sey OUTS 1" VER 
PM SRR Er Dre Veriton) Ma Ames, Towas 
it eMTRANDUPRANCISCO STARKEY, ViS.)).! oe) ow 3. Boone; Iowa. 
Pats SHON EIT EAN LUN iy sie) bs) 6?) lay ’se oy) sIhCs y viie Cancinnati, Ohio: 
Per AME CINE UATLES Ori) otha rat (Oat e tae eg oa Oe Winona, Minn: 
Pi AE Pe oe ST ARICWEA THER 60 0\e) oth es) ct Cay cy oprimeneld, Ti. 
Dr LEWIS ts STEINER ' ... wager elt nore, UVEeg 
Surgeon-General GEORGE M. apelin U. S. A. Washington, D. C. 
MPA Mit a PEUART fi) uu) lst uaiit et a) a sis baltimore, "Md. 
Pee PUGENE. E. STORKE ~).. ewe ost a weVitiwallkee,s, Wiss 
Dr. CHARLES SUTHERLAND, U. S. Wh UW shiath od WV AStInoton, 1)soC 4 
BIC SMe Ls SUTHERDUAND | J)))05) 20) 3). at. ¢ ‘Winnipeg, Manitoba. 
Se VOW EARINGEN  \) NO re) beeen ok oo Anstine yTex: 
PEIN VEE Teh lot yw ab hers atc, bce e. ey Kahsas: City, Mo. 
PEE ANDER SN VEALLEY rey yi). les leh cote. ey ates - Columbia, 5: Ce 
PRONE Ate ee am au rth eh Bo Se eh a) GOCLLORY LEX, 
PEE E OLSON Covet ratio) Rh HUSA nite hi ae ed toe Nash Vile, “Tenis 
Dr. KNuT MARTIN OLSON TEIGEN, 341 9th Ave.S. . Fargo, N. Dak. 
Dr. A. P. TENNEY, 540 Minnesota Ave. . . . . Kansas City, Mo. 
aad Ree rene) Wi) 2 Ba mel aver ae Pembroke: City iy: 
M. LovuIsE THOMAS, 680 enon he antes yah ne AHN EW cy OTE CITY. 
SPL MEQUON. SONEAS 2A) 10 kU oa ahha athe! NeW York Citys 
PIMEINOKNIGY | LaOMPSON 82) 60) fe hot ta ia eorecy 0) Fendersons Keys 
Pe SIUM Yee HOMESONG TO et ell ernjsniel ay ay upon, veyl\es Meerevilley Venn 
Be Cre HORNTONG ef en) ea hn eee A hho A Memphisy Tenn! 
ert Bony d ERANE. fos) 5) he trae ah wally ah vel olen oo ea “Chaires Wis: 
EL OUEA SHAM sO NTN (bt, eyed cee hea ieea wae stants Charleston, Sas 
Dr. JOSEPH M. TONER. . opts he =) Washington, D.C; 
Dr. Epwin C. Town, 309 N. ah St. er: eae Philadelphia, Pa. 
Dr. SMITH TOWNSHEND. . Bre ea) i Washinaton,: DiC 
Dr. RoGER S. Tracy, 67 W. th St. Ay ernie) i \NGWOY OFks Citys 
Vr BOMAS S|) DORNER, U.S. Ne aie whe) os Coldwater, Mich. 
PIEMGRMEAR ES Ci VRREDIS MD ah) bel yo Sy whi lg Sacramento, Cal. 
SL WikGe VAN EBIBBER oo) ocak Gh aerating, hes 4/.)-Baltimore, Midi 
Dr. JosHua M. VAN Cort, Jr., 188 Henry St.. . . Brooklyn, N. Y. 
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Dr. J. H. VAN DEMAN 
Dr. F. P. VANDENBERGH 
Dr. E. V. VAN NORMAN 
Dr. B. A. VAUGHAN 


Dr. E. E. VAUGHAN 

Dr. VICTOR C. VAUGHAN . 

Prof. FRANK PRESTON VENABLE 
Dr. W. W. VINNEDGE . ; 
Dr. LEOPOLDO VIRAMONTES, Nhs 


Dr. JOHN H. VIVIAN 

Dr, Py VOLLUM Us 36 44s Basadpey 
Dr. KARL VON RUCK . ; 

Dr. F. L. VON SUESSMILCH 

Dr. A. P. WADDELL 

Dr. HENRY P. WALCOTT . 

Dr. CHARLES FINLAY WALDRON 
Dr.. JEROME WALKER, 8 Seventh Ave. 
Wore. Pe. WALKER |. 

Dr. JOHN P. WALL 

Dr. D. A. WALLACE 

Dr. DAvip L. WALLACE 

SHIPPEN WALLACE, Ph. D. 

Dr. RALPH WALSH . 

DAG su WARD, Ga) tus 

Dr. HORACE ahr ahanere 

Col. GEORGE E. WARING, C. E. 

Dr. R. P. WARING, 1010 Grand Ave. . 
Dr. IRvING A. WATSON 
Dr. J. MADISON WATSON . 
Dr. R. D. WEBB 

ALBERT L. WEBSTER, C. E., 
Dr. JOHN O. WEBSTER 

Dr. WARREN WEBSTER, U. S. a 

Dr. HENRY M. WELLS, U. S.N. 

Dr. JOSEPH M. WELLS 

Dr He P. WENZEL. 

Hon. JAMES A. WESTON 

Dr. WILLIAM C. WEY . ; 
ALFRED T. WHITE, 40 Remsen St. 
WILLIAM A. WHITE, 158 Columbia Heights 
Dr. C. P. WILKINSON ; 

Dr. J. Louis WILLIAMSON 

Dr. H. L. WILLIFORD . ’ 

Dr. G. H. WILson, 50 Colony St. 

Dr. A. E. WINCHELL 


Dr. URANUS OWEN BRACKETT Et nae 204 Biddle make, 


ELISHA WINTER, 179 Quincy St. 


O Nacional St. 
Chilpancingo, Guerrero, Mex. 

. Mineral Point, Wis. 

New York City. 
Asheville, N. C. 
Delevan, Wis. 
Union City, Tenn. 
Cambridge, Mass. 
Okunbia City, Oklahoma Territory. 
. Brooklyn, N. Y. 
Dyersburg, Tenn. 
Tampa, Fla. 
Terrell, Tex. 
Newark, N. J. 
Burlington, N. J. 
Washington, D. C. 
Jersey City, N. J. 
La Porte, Ind. 
Newport, R. I. 
Kansas City, Mo. 
Concord, N. H. 
Elizabeth, N. J. 
Birmingham, Ala. 
New York City. 

. Augusta, Me. 

. . Wells River, Vt. 
Washington, D. C. 
Camden, N. J. 

. Milwaukee, Wis. 
Manchester, N. H. 
simiray Ney 

. Brooklyn, N. Y. 
Brooklyn, N. Y. 
New Orleans, La. 

. Milwaukee, Wis. 
. Memphis, Tenn. 
Meriden, Conn. 
New Haven, Conn. 
Milwaukee, Wis. 

. Brooklyn, N. Y. 


Py Drexel Building . 
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. Chattanooga, Tenn. 
Buffalo, N. Y. 

San Diego, Cal. 

. Columbus, Miss. 
Cambridge, Mass. 
Ann Arbor, Mich. 
Chapel Hill, N. C. 
Lafayette, Ind. 


1873 
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1883 
1890 
1882 


1891 
1888 
1889 
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BEMOIMEON i GO NVicthn psa a uae wa) Millersburg, Ohio. 
Bera eV LRM bee Ose lity Aen ede, Grand Rapids, Mich. 
IORI A RTP TA VVOOLINIR is aul she Miata cane i Boston, Mass. 
Merete 24s) WOODHULL, Uso. Ass 3) a's |e) Hot Springs, Ark. 
Dr. NATHANIEL EUGENE WoRDIN, 174 Fairfield Ave. Bridgeport, Conn. 
WILLIAM E. WORTHEN, C. E., 63 Bleeker St. «. . . New York City. 
MEMBER CR VY MICE EO oan Bie iitel hes | CoP Pewingh. eb Migs! one Buffalo, N. Y. 
MEE HANKDIN OW. WRIGHT 3 3 «ss 4. « New Haven, Conn. 
SPUBPOEMOPVV EIGHT oe ie a) At wevls ep AkCis,) IVEISS: 
Mee AMES IENRY’ WROTH . .°. . . DAibcucedtie New Mexico. 
Dr. BENJAMIN FRANKLIN WYMAN .. . Vid ee ALL Kes aCe 
Dr. WALTER WyMAN, Super. a rconiCe nent Uiis: 

Demme ly eo Posh s))) egy is hy, Washington, UC, 
Ree VINO NET TEN re a's (eh ot sen, ek ew al SL Pasoy Texas, 
NIE TISTS OS MSS NS ene Augusta, Me. 
Seer eANCtS J YOUNG! on... «eh. «Bridgeport, Conn. 
RE OUNGHON Tt GONG) oe Siaee te) yo Chicago, Il: 
ee RESLONGY OUNG Ir) wl ces se 5 ee) es, Memphis, Tenn. 


ASSOCIATE MEMBERS. 


SetULIAM  CsRAVEL, 760 Broadway . .. 2. + . 2. New York. 
MRIPE OS GE ATHICK Gy) a oe l. k be ghee hh Détroit, Mich. 


MCSE WV ALSY ITD ets ee Toronto, Ont. 


HONORARY MEMBERS. 


Breercent GROVER CLEVELAND . . ... ... « «| New York City. 
MEP IGUSSELL, Le. ars. ele es | ee) Glasgow, Scotland. 
MPePrtiZABe THe EHOMPSON <j... % =: .« <5. « New York City. 
DMC E CREB ICM LIAL tie no eee ene eee. eo Mexico, Mex: 


LIFE MEMBER. 


HENRY LOMB ENP RER ery eee ait oa ee eh ential diy Nor LROCHESTED ING Y's 
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LIST OF MEMBERS ELECTED AT THE TWENTIETH ANNUAL 
MEETING OF THE AMERICAN PUBLIC HEALTH ASSO- 
CIATION, HELD AT THE CITY OF MEXICO, NOVEMBER 
AND DECEMBER, 1892. 


ACTIVE. 

Dr. ENRIQUE L. ABOGADO . ; . Plaza de San Juan 17, Mexico, Mex. 
DOTA ACE VES 05 ! : : ; . Guadalajara, Jalisco, Mex. 
Dr. JULIO CASTILLO Y ADALID ; . San Juan de Letran 9, Mexico, Mex. 
Dr. IGNACIO AGUADO . ; ‘ i 3 : ; Toluca, Mex. 
Dr. MANUEL C. AGUILAR A i : \ . Zacatecas, Zacatecas, Mex. 
Dr. J. AGUILAR . é : : : ; - Hermosillo, Sonora, Mex. 
Dr. JUAN P. AGUILAR . : : eo ny : Merida, Yucatan, Mex. 
Dr. ALBERTO AIZPURU . : ‘ : ; ; : : Mexico, Mex. 
Dr. RAFAEL AIZPURU . prateh 4 i é . Mexico, Mex. 
Dr. Luis G. ALCANTARA ; ; ; ‘ Irapuato, Guanajuato, Mex. 
Dr. EDWARD ALEXANDER . , ; 3 ¢ ‘ a Se Paso. ere 
Dr. JOSE ALFARO : : P : : Vera Cruz, Vera Cruz, Mex. 
Drill ALFARO Usa 4 . ; : : 3 - Mexico, Mex. 
Dr. ANTONIO F. ALONSO ; : : z d : ; Mexico, Mex. 
Dr. FERNANDO ALTAMIRA f g ; ; ; , Mexico, Mex. 
Dr. FERNANDO ALTAMIRANO . ; L L Guanateoe Fed. Dis., Mex. 
Dr. F. ALVAREZ . : : a8 ‘ 4 ; : 4 Mexico, Mex. 
Dr. FRANCISCO ALVAREZ ) . ; : ’ . Oaxaca, Oaxaca, Mex. 
Dr. TOSTADO TEOFILO ALVAREZ . : , . Guadalajara, Jalisco, Mex. 
Dr. MANUEL DE ANAYA ; : : . Guanajuato, Guanajuato, Mex. 
Dr. JAMES C. ANDERSON : : : : : \ . , Granger, Tex 
Dr. WARREN E. ANDERSON, Member Fla. State Board of 

Health L i : 11 W. Government St., Pensacola, Fla. 


Dr. WINSLOW ANDERSON, Editor Pacific Medical Fournal, 
603 Sutter St., San Francisco, Cal. 


Dr. NEMORIO ANDRADE : ! : ; : Pachuca, Hidalgo, Mex. 
Dr. R. ANDRADE : ‘ i p 4 ; Merida, Yucatan, Mex. 
Dri F ARADIO R=. : fs ; ; 5 i : R Mexico, Mex. 
Dr. E. ARMENDARIZ ‘ ; ; g : Mexico, Mex. 
Dr. LEANDRO ARROYO . , ‘ ; : S, Angel, Mexico, Mex. 
Dr. WILLIAM A. ATCHISON . 4 mii 52 No. Spruce St., Nashville, Tenn. 
Prof. EDwIN C. ATKINSON . : ; 733 Broadway, New York City. 


Dr. ROBERT C. ATKINSON, Sec. Mo. State Board of Health, 
oie So. drains Ave., St. Louis, Mo. 
Dr. MANUEL AVELEYRA ; y ; ’ s Mexico, Mex. 
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Dr. STEPHEN C. AYERS : : , 64 W. Seventh St., Cincinnati, O. 
Dr. EpsIL WALTON BUCHANAN... : ‘ West Bend, Iowa. 
Dr. WILLIAM C, BAILEY, Prof. Theory nd Precis Med. 
and Director Bacteriological Laboratory Tenn. Med. 
VOliN:. : 4 d ‘ 614 Walnut St., Knoxville, Tenn. 
Dr. WILLIAM O. nee ’ ‘ ; : as 4th Ave., Louisville, Ky. 
Sr. MARIANO BARCENA . : ; : , ; A Mexico, Mex. 
Dr. WILLIAM E, BARKER . ‘ : ‘ : / . Chanute, Kan. 
Dr. Tom C. V. BARKLEY a , . 600 Market St., Chattanooga, Tenn. 
Dr. MANUEL BARREIRO , . j ; : Mexico, Mex. 
Mr. WILLIAM P. BAUM . ° : : } Renn St., Pittsburgh, Penn. 
Dr. JOSE BAVIERA E : he ; . Durango, Durango, Mex. 
Sr. CARLOS BELLO i : A ; , ; . Puebla, Puebla, Mex. 
Dr. FRANCISCO BELLO . : : ; , : . Puebla, Puebla, Mex. 
Dr. M. BENITEZ . . : . Guadalajara, Jalisco, Mex. 
Dr. THOMAS JOSHUA ley Ete Ty exas Sanitarian, 
105 W. 7th St., Austin, Tex. 
Dr. JOHN T. BERGHOFF : d - « 215.S. 6th St., St. Joseph, Mo: 
Dr. FRANCISCO BERNALDEZ . . Mexico, Mex. 
Dr. DANIEL B. BLAKE, Health Once ity se ene and 
DeWitt county . : : é : 2 ; : Cuero, Lex: 
Dr. F. BLASQUEZ . : : : : ‘ Mexico, Mex. 
Dr. JOAQUIN BLENGIO . : : : ; i Cambectie: Campeche, Mex. 
Mr. WILLIAM H. BOYER i : : . 47 Leonard St., New York City. 
Dr. GEORGE F. BRADLEY é : ; neo Ws athe. Colrcae,, Lh 
Dr. ALFONSO BRAY : ; +) Mexico, Mex: 
Dr. F. W. BREWER, in cree Be Re Hygiene, tahition 
bian Exposition . i : : , ‘ Chicago, Ill. 
Dr. OSHEA STOWELL BRIGHAM : J 1704 Washington St;; Loledo;(@: 
Dr. GEORGE W. BROOKE ‘ : : : : . Ellsworth, O. 
Dr. FELIPE BUENROSTRO ‘ ; ‘ ak GVEeRTCOn VEER 
Dr. JOHN ROBINSON BUIST  . : aback ot N. orice St., Nashville, Tenn. 
Dr. CHARLES JENKINS BURROUGHS, Health Officer Jackson- 
VILLESy9 ‘ , ; . 119 W. Church St., Jacksonville, Fla. 
Dr. FLETCHER A. Rete : . Harvard, Neb. 
Dr. GEORGE D. BUTLER, Health Oticer. Palace ne Giles 
county : : : : ‘ : ; : . Pulaski, Tenn. 
Dr. ANTONIO BUTRON . : ; : . Acapulco, Guerrero, Mex. 
Dr. JUAN CABELL OY SILLER ; : : : Saltillo, Coahuila, Mex. 
Dr. E. CACHO : : : : ; : : y ; Mexico, Mex. 
Dr. JUAN CALDERON : : : : : . Puebla, Puebla, Mex. 
Dr. JOSE MARIA CALDERON . . 2 R . Puebla, Puebla, Mex. 
Dr. FRANK HAWKINS CALDWELL, Pred: Orange county 
Board of Health . ; ; : ’ , Z ; Sanford, Fla. 
Dr. A. L. DEL CAMPo, . ‘ ‘ ; : ; . Lagos, Jalisco, Mex. 
Sr. MANUEL GALBAN CAMPOS ‘ P . A . : Mexico, Mex. 
Dr. JUAN M. Campos. : : . . ; ‘ 2 el oluca, Mex; 
Dr. R. CANEDO . ; : : : : , Apizaco, Tlaxcala, Mex. 
Mr. GEORGE TURNER CANN . ‘ . . 116 Bryan St., Savannah, Ga. 
Dr. ALCACIO DONACIANO Y CANO . ° . i : - Mexico, Mex. 
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. RAFAEL CARAZA ‘ 

. ANTONIO J. CARBAJAL 

. SANTA MARIA CARLOS 

. BONIFACIO CARMONA 

. MANUEL CARMONA Y VALLE 
. JAMES G. CARPENTER 

. J. A. CARRANZA 

. ENRIQUE CARRERA . 

/ AS CARRTLEO 

. FILIBERTO CARRILES 

. GABRIEL J. CASILLAS 

. TOMAS CASILLAS 

. ADOLFO CASTANARES 

. ALFONSO CASTILLO . 

. RAMON CASTILLO 

. Lucas CASTRO 

. S. CERVANTES 

. AGUSTIN CHACON 

. CARLOS CHAIX 

. T. CHAVEZ IGNACIO 

. LORENZO CHAVEZ 

. TOMAS CHAVEZ 

. LICEAGA JESUS CHICO : : 
. GEORGE W. CHRISTIAN, Health Officer, Burnet county 
. FRANK H. CLARKE, Physician and Med. Supt. East’n 


Ky. Insane Asylum 


. WILLIAM C. COLE . 
. BUENROSTRO JUAN y Contanres 

. MILTON H. Co.Luins, Health Officer . 

. GEORGE WALTER COPELAND : ; 
. LEARTUS CONNOR, Editor American Lancet, 
. ANGEL CONTRERAS . 

. DIODORO CONTRERAS 

. M. CORDERO 

. WILLIAM T. CORLETT 

. AARON CORNISH 

. A. CORONADO 

. N. CORONADO 

. ANTONIO J. CORREA 

. DELGADO J. CORREA 

. FEDERICO COTA 

. MILTON P. CREEL, Health Officer, Mantouhere county, 
. COLONEL THOMAS DAHLEN . 

. A. A. DANCE . 
. G. DAVILA 

. RICHARD H. Day, Member La; ‘State Baa of Health, 


. SIMON P. DEAHOFE 
. BARRIGA PLACIDO DIAz . 
. BARRIGA RAFAEL DIAZ 


Mexico, Mex. 

Mexico, Mex. 

Durango, Durango, Mex. 
. Queretaro, Queretaro, Mex. 
Mexico, Mex. 

Stanford, Ky. 

Morelia, Michoacan, Mex. 

é Mexico, Mex. 

ues Leon, Monterey, Mex. 
Aguascalientes, Aguascalientes, Mex. 
Puebla, Puebla, Mex. 

Guanajuato, Guanajuato, Mex. 
Tabasco, Tabasco, Mex. 

Toluca, Mex. 

Oaxaca, Oaxaca, Mex. 

Mexico, Mex. 

Mexico, Mex. 

Mexico, Mex. 

Toluca, Mex. 

Mexico, Mex. 

Mexico, Mex. 

(easarates Guanajuato, Mex. 
Guanajuato, Guanajuato, Mex. 

. Burnet, Tex. 


Lexington, Ky. 

Attica, Ind. 

Mexico, Mex. 

So. Charleston, O. 
Middleborough, Mass. 

103 Cass St., Detroit, Mich. 

. Puebla, Puebla, Mex. 

Vera Cruz, Vera Cruz, Mex. 
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Dr. FRANCISCO ROBLES 
Dr. E. RODRIGUEZ 
Dr. PRUDENCIO V. Rantietees 
Dr. PABLO Rojas . : 
Dr. FELIPE RONQUILLO . . 
Dr. ANTONIO ROMERO . 
Dr. SOTERO ROMERO . 3 
Dr. IGNACIO RUBIO A : 
Dr. ENRIQUE RUEDA 


Dr. CHARLES AUGUSTUS RUGGLES . 


Dr. ANTONIO M. Ruiz 

Dr. EDOzAIN ALFONSO RUIZ . 
Dr. JULIAN Ruiz 

Dr. Luis E. Ruiz . 

Dr. RAMON Ruiz . 

Dr. JULIA WALLACE RUSSELL 
Dr. JOHN S. RYBURN 

Dr. J. RICARDO SAINZ . 

Dr. ISMAEL SALAS . . 
Dr. M. A. SALAS . 


69 E. 54th St., New York City. 
Guanajuato, Guanajuato, Mex. 
Monterey, Nuevo Leon, Mex. 
Mulege, Baja Cal., Mex. 
Atotonilco, Talisco, Mex. 

. Jimenez, Chihuahua, Mex. 
Mexico, Mex. 
Mexico, Mex. 
Caenaneste Guanajuato, Mex. 

: Puebla, Puebla, Mex. 
oh California St., Stockton, Cal. 

‘ Texcoco, Mex. 

é ; ‘ Mexico, Mex. 
Zacatecas, Zacatecas, Mex. 

. Cuernavaca, Morelos, Mex. 
Salvatierra, Guanajuato, Mex. 

. 44 Pleasant St., Concord, N. H. 

: : Ottawa, IIl. 

4 Merida, Yucatan, Mex. 
S. Luis Potosi, S. Luis Potosi, Mex. 
. Puebla, Puebla, Mex. 


Dr. PEDRO JOSE SALICRUP, Editor of La ype Medico Quirurgica, 


Dr. Levi B. SALMAMS . ° 
Dr. JOosE A. SAMANIEGO ; 


129 E. 17th St., New York City. 
Guanajuato, Guanajuato, Mex. 
. Ciudad Juarez, Chihuahua, Mex, 


490 LIST OF MEMBERS ELECTED. 


Dr. M. SAMANIE . ; 3 ° ° - Ciudad Juarez, Chihuahua, Mex.. 
Dr. FRANCISCO SANCHEZ 3 . : ; ; . Puebla, Puebla, Mex. 
Dr. J. DEJ. SANCHEZ . ° : ° : : , . Mexico, Mex. 
Dr. R. SARMIENTO ; ° 4 4 . Mexico, Mex. 
Mr. W. F. SEBERT : ; rate Clinton St., Brooklyn, N. Y. 
Dr. WILLIAM SEGUINE, Sec. for Health Officer Port of N. Y., Rosebank, N. Y. 
Dr. ROBERT SELDEN. : ; ; : ; Do CAPS RAIL Pao tay 
Dr. GUILLERMO SENISSON * ; ‘ ; > : : Mexico, Mex. 
Dr. MANUEL SEPTIEN . ‘ ; yi . Queretaro, Queretaro, Mex. 
Dr. RAFAEL SERRANO . : 3 4 i : . Puebla, Puebla, Mex. 
Dr. WILLIAM KELSO SHEDDAN : : ; . . Williamsport, Tenn. 

Dr.'G.M.SHILLITO. |". : : . Roup St., Pittsburgh, Pa. 

Dr. WILLIAM H. SHORT . bee) ipetroit & Central Ave., La Grange, Ind. 

Sr. FELIX DE LA SIERRA 5 ; i : : Toluca, Mex. 
Droit OILvA. ; ‘ ; S. Luis’ Potosi, S. Luis Potosi, Mex. 

Dr. JOHN O. SKINNER, Bheeeae U.S. Army . : ; . Marathon, Tex. 
Dr. JAcoB L. SLAGER . : : : ; . : Paulding, O. 
Dr. W. K. SLOAN : ; : ; ; ; base 5th Ave., Moline, Ill. 

CHARLES E. SLocum, Ph. D. 4 : ; . : ; Defiance, O. 
Dr. H. SOLARES . ; 4 : : : Mexico, Mex, 
Mr. WALTER B. SOMMERVILLE ; + pee Déldchier St., New Orleans, La. 
Dr. BENITO SORIANO . ; : : : x Mexico, Mex. 
JOHN SPIRKED, D. D. S. : t Ppt ats 287 Ww. 12th St., Chicago, Ill. 
Dr. JOHN VICTOR SPRING ; : 277 Commerce St., San Antonio, Tex. 
Dr. SHELDEN STRINGER, Pres. Florida Med. Asso’n : Brooksville, Fla. 
Dr. JOHN C. SUNDBERG , , ‘ ie mene St., San Francisco, Cal. 

Dr. WILLIAM KEENER SUTHERLIN . 4 . Mansfield, La. 
Dr. CHARLES MAGILL SMITH ; 4 5 : ; p Franklin, La. 
Dr. CARLOS M. TEJEDA ; . Mexico, Mex. 

Dr. JUAN ENRIQUEZ Y TERRAZAS nS Ave de la Independence Chihuahua, Mex. 

Dr. JOSE TERRES . ; : : : . ‘ : . Mexico, Mex. 

Dr. ALVIN THAYER : ; : ‘ Erie, Penn. 

Dr. HENRY W. THAYER, Health Officer ‘ ° rt Canes St., Corry, Penn. 
Dr. JosepH H. Topp . : ‘ ‘ . 150 W. Tibert St., Wooster, O. 
Dr. P. M. TORAL . : ‘ ; , ‘ : . Lagos, Jalisco, Mex. 
Dr. RAFAEL TORREBLANCA . ; ; ; é y Tenancingo, Mex. 
Dr. IGNACIO TORRES " ‘ * ; ‘ 3 Chihuahua, Mex. 
Dr. MANUEL TOUSSAINT ‘ ; : ; \ : . Mexico, Mex. 
Dr. MANUEL TOVAR ; F é : : - Morelia, Michoacan, Mex. 
Dr. LORENZO TRAVER . / : - 203 High St., Providence, R. I. 

Dr. IGNAcIO M. TREJO . . . A ; : ‘ Mexico, Mex. 
Dr. JEsus H. TREVINO . : : , Monterey: Nuevo Leon, Mex. 

Dr. Ri]. GDRIFEED, ; ‘ ° Loreman aaa Chattanooga, Tenn. 

Dr. ALCALA L. TROCONIS f , A é ‘ Mexico, Mex. 
Dr. PATRICIO TRUEBA . 4 : ; 4 Caripeche Campeche, Mex. 
Dr. THOMAS JEFFERSON TURPIN, Onurantine Inspector . ; Laredo, Tex. 

Dr. BALTAZAR URIARTE : ; ; ‘ JA . Puebla, Puebla, Mex. 
Dr. ALEJANDO URIBE . 4 ; : ; é : Mexico, Mex. 
Dr. Fausto URIBE rats ; ; ‘ - Guadalajara, Jalisco, Mex. 


Dr. MANUEL UARIBE . 4 ‘ ‘ d ‘ 5 - Mexico, Mex. 
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Sr. BERNARDO URUETA ; : : ; F 3 Mexico, Mex, 
Dr. M. FRUCTUOSO VALDEZ . § 4 3 Saltillo, Coahuila, Mex. 
Dr. JESUS VALENZUELA 3 : : ( : ; . Mexico, Mex. 
Dr. EDUARDO VARGAS . : . £ F : : Mexico, Mex. 
Dr. LEGORRETA OCTAVIANO hens: " : 4 ‘ ; Mexico, Mex. 
Dr. S. VELAZQUEZ S , , % : . Atotonilco, Jalisco, Mex. 
Dr. ANTONIO VERDUZCO . : : - . Morelia, Michoacan, Mex. 
Dr. F. VERGARA . : ‘ ° : , Monterey, Nuevo Leon, Mex. 
Dr. JOAQUIN VERTIZ : : : ‘ f , : ; Mexico, Mex. 
Dr. JULIO VIDEGARAY . : : - : - Morelia, Michoacan, Mex. 
Dr. ERAzo LEOPOLDO VILCHIS : A é ; . : Toluca, Mex. 
Dr. L. VILLAFUERTO . : 2 : é : P : Mexico, Mex. 
Dr. JESUS VILLAGRAN . : ; ‘ : 3 ’ - Mexico, Mex. 
Dr. RAFAEL VILLAMIL . 2 : : ‘ ; Merida, Yucatan, Mex. 
Dr. LEOPOLDO VIRAMONTES . - r , Chilpancingo, Guerrero, Mex. 
Dr. SPENCER S. WADE . : ° : : . . Morgantown, W. Va. 
Dr. THERON AUGUSTUS WALES : . 3 : . Elmira), NY. ¥% 
Mr. FRANK H. WALL . ‘ : “lip t Ww. 59th St., New York City. 
Dr. JAMES SAMUEL WARD, proieesde at University of Ten- 

nessee ; “ : : : : é Nashville, Tenn. 
Dr. ELy VAN DE WARKER ‘ ; ‘ , : . Syracuse, N. Y. 
Dr. WILLIAM S. WATSON ‘ ‘ : ; P PehEIeoM eden N. Y. 
Dr. EUGENE WAY : : : : : : Dennisville, N. J. 
Dr. JOEL AUDUBON WEBB. : : aay Manton Ave., Providence, R. I. 
Dr. MARSHALL J. WELLBORN é | Atlanta, Ga. 
Dr. FRANK SPRAGUE WHITE, Superititendent’ State Insane 

Asylum . : ‘ . : 2 : «) Austing Tex, 
Dr. ALBERT W. pee : : . Laredo, Tex. 
Dr. OTHO B. WiLL, Chief of Staff Catege Hospital : : Peoria, Ill. 
Dr. JACOB LAFAYETTE WILLIAMS . , I Mt. Vernon St., Boston, Mass. 
Dr. Louis DAvID WILSON : . 80 12th St., Wheeling, W. Va. 
Dr. ARTHUR S. WOLFF, State Geatabtine Officer |. : Brownsville, Tex. 
Mr. ALFRED VINCENT WooD 4 i 115 Amherst St., Brunswick, Ga. 
Dr. Puitip B. Woopworts, Prof. of Physics, Michigan 

Agricultural College . : : : : : . Lansing, Mich. 
Dr. THOMAS J. WOOLF . : : : : : ~ \ S New Iberia, Lai 
Dr. FEDERICO GUILLERMO WoOOSS : : . Zacatecas, Zacatecas, Mex. 
Dr. OLIVE E. WORCESTER . é : . : : Conant, Fla. 
Dr. ARTHUR L. WRIGHT 4 : é , A - Carroll, Iowa. 
Dr. Finis EWING YOAKUNN . A MARY as % ; . Shreveport, La. 
Dr. MARIANO ZUNIGA . . : ps : : ’ : Mexico, Mex. 

ASSOCIATE. 

Mr. JULIUS BRITTLEBACH , s , , A Chuslentas S. Ge 
Mr. J. RUSSELL BURKS . : ; ‘ ve 3 58 Dearborn St., Chicago, Ill. 
Sr. JORGE CARMONA : i : : - Mexico, Mex. 
Mr. FRANK J. DEMERRITT . : : : 3808 ‘Aves L, Galveston, Tex. 
Mr. JOHN PHILIP DONWORTH ‘ : Fort Payne, Ala. 
Mr. C. H. DRAYTON. . . o 25. East Battery St., Charleston, S. C. 
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Mr. H. C. EDWARDS. : : i Dundee, IIl. 
Dr. JOHN Emgry ENNIS, parcenres Apeat Miissburt Pacific 

Railroad. ° A , i . 489 Bowen Ave., Chicago, III. 
Mr. A. A. GALLAGHER . ; : - 103 Read House, Chattanooga, Tenn, 
Mr. Witt GUTMAN : é : ; - 29 13th St., Wheeling, W. Va. 
Mr. CHARLES ALBERT HILL . ; : : ; Flat Rock, N. C. 
Mr. J. H. HouGu ; ; oe No. High St., Nashville, Tenn. 
Mr. THoMAS W. B. eee General Agent Mass. Mutual 

Life Ins. Co. d : ; : . 258 Broadway, New York City. 
Mr. F. G. LASHAM , : : - 15 Rutledge Ave., Charleston, S. C. 
Mr. HENRY F. MACGREGOR . “ . 2310 Fannin St., Houston, Tex. 


Mr. S. W. MANNING, General Agent Santa Fé Railroad, 
332 Washington St., Boston, Mass. 


Mr. CHARLES EMERY MINER . ; : 105 No. Broadway, St. Louis, Mo. 
Mr. J. C. MooRE A arn) Y. : i ! Nashville, Tenn. 
Mr. JOHN OVERTON : A : Caswell House, Nashville, Tenn. 
Mr. JAMES M. PACE, Jr., Pree Dallas Pharmaceutical Asso- 

ciation 3 ; ; 213 Main and Lanear Sts., Dallas, Tex. 
Mr. SAMUEL A. POINTER . ° . : : : Spring Hill, Tenn. 
Mr. ARTHUR FRANK PROBASCO . ‘ 218 High St., Chattanooga, Tenn. 
Mr. PERLEY PUTNAM . ‘ : ‘ . Laconia, N. H. 
Mr. FRANK REES . , ; ; 528 Bicherasos Block, Chattanooga, Tenn. 
Mr. S. W. REYNOLDS, Pres. Mexican Central Railroad . . Boston, Mass, 
Sr. CARLOS ROUMAGNAC : : : : - Mexico, Mex. 
Mr. M. Suirk, Cashier Bae Panty Bank d : : ; Tipton, Ind. 
Dr. E. D. SMITH . - : , 5 : . Menasha, Wis. 
Mr. Horace G. THOMAS . ‘ : Eni Summer St., Philadelphia, Pa. 
Mr. WILLIAM D. THOMAS . : . 9 Lindsley Ave., Nashville, Tenn. 
Mr. JAMES C. WARNER : : . 125 N. Spruce St., Nashville, Tenn. 
Mr. JOSEPH H. WARNER .. ° : ; . Chattanooga, Tenn. 
Mr. LESLIE WARNER . ; : : . 13 Spruce St., Nashville, Tenn. 
Mr. PERCY WARNER. : : . 127 N. Spruce St., Nashville, Tenn. 
Mrs. C. H. WILSON . - d : 736 Flower St., Los Angeles, Cal. 


Mr. WILLIAM ROBERT WILSON . 229 E. Terrace St., Chattanooga, Tenn. 
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OF THE 


UNITED STATES OF AMERICA, CANADA, AND MEXICO. 


1894. 


AMERICAN PUBLIC HEALTH ASSOCIATION. 


President, Dr. E. P. Lachapelle, Montreal, P. Q. 

First Vice-President, Dr. M. Carmona y Valle, Mexico, Mex. 
Second Vice-President, Dr. J. N. McCormack, Bowling Green, Ky. 
Secretary, Dr. Irving A. Watson, Concord, N. H. 

Treasurer, Dr. Henry D. Holton, Brattleboro, Vt. 


NATIONAL CONFERENCE OF STATE BOARDS OF HEALTH. 


President, Dr. C. A. Lindsley, New Haven, Conn. 
Vice-President, Dr. Irving A. Watson, Concord, N. H. 
Secretary, Dr. C. O. Probst, Columbus, Ohio. 
Treasurer, Dr. Henry B. Baker, Lansing, Mich. 


UNITED STATES MARINE HOSPITAL SERVICE. 


Supervising Surgeon-General, Dr. Walter Wyman, Washington. 


THE PROVINCIAL BOARD OF HEALTH OF ONTARIO. 


Dr. J. J. Cassidy, Toronto, Chazrman; Dr. Peter H. Bryce, Toronto, Secretary ; 
Dr. Charles W. Covernton, Toronto; Dr. John Duff Macdonald, Hamilton ; 
Dr. Fancis Rae, Oshawa; Dr. H. E. Vaux, Brockville; Dr. E. E. Kitchen, 


St. George. 


BOARD OF HEALTH OF THE PROVINCE OF QUEBEC. 


Dr. E. P. Lachapelle, Montreal, Prestdent; Dr. Elzéar Pelletier, Montreal, Sec- 
retary; Dr. J. A. Beaudry, Montreal, Medical Inspector of Health; H.R. 
Gray, Montreal; Dr. R. Craik, Montreal; Dr. R. Fiset, Rimouski; Dr. 

Alphonse Méthot, Trois Riviéres. 
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PROVINCIAL BOARD OF HEALTH OF NEW BRUNSWICK. 


Dr. William Bayard, St. John, Chairman; Dr. John Z. Currie, B. A., B. Sc., 
Fredericton, Secretary; Hon. Judge Steadman, Fredericton; Hon. James ~ 
Holly, St. John; Dr. George E. Coulthard, B. A., Fredericton; Dr. George 
H. Coburn, Fredericton. 


MANITOBA. 


Dr. John H. O’Donnell, Winnipeg, Chairman; Dr. C. J. Jamieson, Winnipeg, 
Secretary; Dr. A. H. Ferguson, Winnipeg; Dr. J. H. Brock, Winnipeg; 
Dr. C. Aubrey Hushend, Moosomin Post-office, Manitoba; Dr. Chown, 
Winnipeg, Moosomin Post-office, Manitoba; Dr. Torrence, V. S., Brandon 
Post-office, Manitoba. 


res SUPERIOR BOARD OF HEALTH OF MEXICO, 
CONSEJO. 


Presidente, Dr. Eduardo Licéaga, San Andrés num. 4. - 

Vocal, Dr. Agustin Reyes, Bajos de San Agustin 7. 

Vocal, Dr. Domingo Orvafianos, Chavarria num. 25. 

Vocal, Dr. Nicolas R. de Arellano, Medinas nim. 11. 

Vocal, Dr. Juan J. R. de Arellano, 1%. de Soto nim, 3. 

Vocal Médico Militar, Dr. Alberto Escobar, 114. de la Violeta 4. 

Vocal Médico Militar, Dr. Fernando Lépez, Callején Espiritu Santo 5. 
Vocal Médico Veterinario, Professor José L. Gémez, Cocheras num. 12. 
Vocal Farmacéutico, Professor José D. Morales, Hospicio, San Nicolas 13. 
Vocal Licenciado, Sr. José M. Gamboa, Donceles num. 4. 

Vocal Ingeniero, Sr. Roberto Gayol, Cerrada de Santa Teresa 4. 


SECRETARIA. 


Secretario General, Dr. José Ramirez, Buenavista nim. 1626. 
Oficial Mayor, Sr. Andrés Alva, Tacubaya, 1%. de la Palma 3. 
Jefe de la Seccién 1., Sr. Pedro Mayoli, Tarasquillo nim. 7. 
Jefe de la Seccién 2%., Sr. Enrique Rangel, San Felipe de Jesus 9. 
Jefe de la Seccién, 3%., Dr. José Alfaro, 12. de la Colonia 6. 
Oficial archivero y de partes, Sr. Juan M. del, Hotel Central 53. 
Escribiente, Sr. Manuel Flores Heras, Plazuela Tlaxcaltongo 23. 
Escribiente, Sr. Carlos A. Morales, Arsinas 12. 

Escribiente, Sr. Daniel Argudin, 3%. de San Juan 4. 

Escribiente, Sr. Francisco Lopez, Callején de Betlemitas 2. 
Escribiente, Sr. Adrian Guichenné, Puente de los Gallos 8. 
Escribiente, Sr. Diego Rivera, Cerrada de la Misericordia 8. 


TESORERIA. 


Tesorero, Sr. Jacinto Manterola, Tacubaya, fte. la Condesa. 
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SANITARY COUNCIL OF THE MISSISSIPPI VALLEY. 


President, Dr. J. D. Plunket, Nashville, Tenn. 
Secretary, Dr. John H. Rauch, Grand Pacific Hotel, Chicago, Ill. 


STATE BOARDS OF HEALTH. 


ALABAMA. 


Dr. Jerome Cochran, Montgomery, State Health Officer. (The Alabama State 
Medical Association constitutes the State Board of Health.) 


ARKANSAS. 


Dr. A. L. Breysacher, Little Rock, Pres¢dent; Dr. L. P. Gibson, Little Rock, 
Secretary. 


CALIFORNIA. 


Dr. C. A. Ruggles, Stockton, Prestdent ; Dr. J. R. Laine, Sacramento, Secretary ; 
Dr. W. F. Wiard, Sacramento; Dr. P. C. Remondino, San Diego; Dr. C. 
W. Nutting, Etna Mills; Dr. Winslow Anderson, San Francisco; Dr. J. H. 
Davisson, Los Angeles. 


COLORADO. 


Dr. A. Stedman, Denver, Preszdent; Dr. Henry Sewall, Denver, Secretary ; Dr. 
W. P. Munn, Denver, Zveasurer ; Dr. Edmund J. A. Rogers, Denver; Dr. 
R. W. Corwin, Pueblo; Dr. B. F. Wooding, Trinidad; Dr. H. R. Bull, 
Grand Junction; Dr. S. P. Green, Aspen; Dr. H. C. Crouch, Colorado 
Springs. 
CONNECTICUT. 


Prof. Wm. H. Brewer, New Haven, Prestdent; Prof. C. A. Lindsley, M. D., 
New Haven, Secretary; Dr. G. H. Wilson, Meriden; Dr. R. S. Good- 
win, Thomaston; Dr. N. E. Wordin, Bridgeport; T. H. McKenzie, C. E., 
Southington; Geo. P. Ingersoll, Esq., New Haven. 


DELAWARE. 


Dr. E. W. Cooper, President; Dr. E. B. Frazer, Wilmington, Secretary; Dr. 
B. L. Lewis, Harrington; Dr. David L. Mustard, Lewes; Dr. Wm. T. 
Skinner, Glasgow; Dr. Irving S. Vallandigham, Middletown; Dr. E. W. 
Cooper, Camden; Dr. R. G. Ellegood, Concord. 


FLORIDA. 


Hon. W. B. Henderson, Tampa, Pres¢dext; Dr. Joseph Y. Porter, Jacksonville 
and Key West, State Health Officer and Secretary ; Hon. J. P. Talliaferro, 
Jacksonville; Dr. W. E. Anderson, Pensacola. 
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GEORGIA. 


[This state formerly had a state board of health, but has allowed it to become: 
extinct, from lack of appropriations. ] 


ILLINOIS. 


Dr. William E. Quine, Columbus Memorial Building, Chicago, Presédent ; Dr. B.. 
M. Griffith, Springfield, 7yreasurer ; Dr. John A. Vincent, Springfield; Dr. 
George Thilo, 465 Milwaukee ave., Chicago; Dr. Sarah Hackett Stevenson, 
Venetian Building, Chicago; Dr. James B. McFatrich, Masonic Temple,. 


Chicago; Dr. Julius Kohl, Belleville; Dr. J. W. Scott, Springfield, 
Secretary. 


IDAHO. 


[Has no state board of health. Provision is made for the appointment of health 
officers by the various boards of county commissioners; but they are answer-- 
able to the local authorities only. ] 


INDIANA. 


Dr. S. S. Boots, Greenfield, Preszdent ;. DrL rks Whitesides, Franklin, Vice-- 
President; Dr. C. N. Metcalf, Indianapolis, Secretary ; Dr. John N. faye 
Crawfordsville; Dr. D. C. Ramsey, Mt. Vernon. 


IOWA. 


Dr. John C. Shrader, Iowa City, President ;, Dr. J. F. Kennedy, Des Moines, 
Secretary; Dr. E. M. Reynolds, Centerville; Dr. E. H. Carter, Des 
Moines; Dr. Frederick Becker, Clermont; Dr. E. A. Guilbert, Dubuque; 
Dr. J. M. Emmert, Atlantic; Dr. R. E. Corniff, Sioux City; James L. Lor- 
ing, C. E., Dallas Centre; John Y. Stone, attorney-general, ex officio; M 
Stalker, Ames, state veterinary surgeon, ex officio. 


KANSAS. 


Dr. Frank Swallow, Valley Falls, President; Dr. H. A. Dykes, Topeka, Secre-. 
tary; Dr. J. P. Stewart, Clay Centre; Dr. P. Daugherty, Junction City; Dr.. 
A. J. Anderson, Lawrence; Dr. J. D: Van Nuys, Wichita; Dr. E. Swarts,. 


Kansas City; Dr. J. W. Jenney, Salina; Dr. E. M. Hoover, Halstead; Dr. 
H. D. Hilt, Augusta. 


KENTUCKY. 


Dr. Pinckney Thompson, Henderson, President; Dr. J. N. McCormack, Bowling 
Green, Secretary; Dr. William Bailey, Louisville; Dr. J. O. McReynolds, 
Elkton; Dr. Geo. Beeler, Clinton; Dr. J. A. Lucy, Lexington; Dr. J. M. 
Mathews, Louisville. 

Ww 
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LOUISIANA. 


Dr. S. R. Olliphant, 111 Prytania St., New Orleans, Preszdent ; Dr. Lucien F. 


Dr. 


Salomon, 63 Carondelet St., New Orleans, Secretary; Dr. F. Formento, 81 
Esplanade St., New Orleans; Dr. Geo. K. Pratt, 152 Prytania St., New 
Orleans; Dr. C. E. Kells, 12 Dauphine St., New Orleans; Mr. Wm. B. 
Hayward, 161 Robin St., New Orleans; Mr. F. B. Dunbar, 3 Tchoupi- 
toulas St., New Orleans; Mr. B. M. King, 212 Gravier St., New Orleans ; 
Mr. S. Odenheimer, corner Cadiz and Laurel Sts., New Orleans. 


MAINE. 


C. D. Smith, Portland, Preszwent; Dr. A. G. Young, Augusta, Secretary ; 
E. C. Jordan, C. E., Portland; Prof. F. C. Robinson, Brunswick; Dr. A. 
R, G. Smith, North Whitefield; Dr. G. M. Woodcock, Bangor. 


MARYLAND. 


Dr. John Morris, Baltimore, Preszdent ; Dr. James A. Stewart, Baltimore, Secre- 


tary and Executive Officer ; 1. Crawford Neilson, C. E., Baltimore; Dr. I. 
M. H. Bateman, Easton; Dr. John N. Jamar, Elkton; Dr. James F. 
McShane, Health Commissioner of Baltimore City, ex officio; Hon. John P. 
Poe, attorney-general, Baltimore, ex officio. 


MASSACHUSETTS. 


Dr. Henry P. Walcott, Cambridge, Chairman; Dr. Samuel W. Abbott, 13 Bea- 


con St., Boston, Secretary; Dr. Elijah U. Jones, Taunton; Dr. Frank W. 
Draper, Boston; Hiram F. Mills, C. E., Lawrence; Dr. Joseph W. Hast- 
ings, Warren; G. C. Tobey, Esq., Wareham; J. W. Hull, Pittsfield; F. P. 
Stearns, C. E., Engineer. 


MICHIGAN. 


Hon. Frank Wells, Lansing, President ; Dr. Henry B. Baker, Lansing, Secretary ; 


Dr. Victor C. Vaughan, Ann Arbor; Prof. Delos Fall, Albion; Dr. Mason 
W. Gray, Pontiac; Dr. George H. Granger, Bay City; Dr. Samuel G. Milner, 
Grand Rapids. 


MINNESOTA. 


Dr. F ranklin Staples, Winona, President ; Dr. Charles N. Hewitt, Red Wing, 


Secretary; Dr. Perry H. Millard, St. Paul; Dr. Wm. J. Mayo, Rochester ; 
Dr. Kneut Hoegh, Minneapolis; Dr. C. F. McComb, Duluth; Dr. W. H. 
Leonard, Minneapolis; Dr. Edward Boeckman, St. Paul; Dr. W. L. Beebe, 
St. Cloud. 
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MISSISSIPPI. 


Dr. W.F. Hyer, Meridian, Pres¢dent ; Dr. Wirt Johnston, Jackson, Secretary; Dr. 


W. B. Sanford, Corinth, Dr. J. F. Hunter, Jackson, 1Dr. W. H. White, 
Brandon, Dr. S. R. Dunn, Greenville, Dr. H. A. Gant, Water Valley, from 
the state at large; Dr. J. M. Green, Aberdeen, First District; Dr. John 
Wright, Sardis, Second District; Dr. R. S. Toombs, Greenville, Third 
District; Dr. B. F. Kittrell, Black Hawk, Fourth District; Dr. W. F. 
Hyer, Meridian, Fifth District; Dr. E. F. Griffin, Moss Point, Sixth Dis- 
trict; Dr. Wirt Johnston, Jackson, Seventh District. 


MISSOURI. 


. J. D, Griffith, Kansas City, Prestdent ; Dr. G. Goben, Kirksville, Vice-Presi- 


dent; Dr. R. C. Atkinson, St. Louis, Secretary ; John P. Harmon, Holden; 
Dr. Albert Merrell, St. Louis; Dr. Wm. G. Hall, St. Joseph, Zreasurer. 


NEBRASKA. 


. J. V. Beghtol, Friend, Preszdent; Dr. C. F. Stewart, Auburn, V7ice-Presz- 


dent; Dr. F. D. Haldeman, Ord, Secretary; Dr. E. T. Allen, Omaha, 
Treasurer; L. Crounse, Lincoln, Governor; George H. Hastings, Lincoln, 
Attorney-General; A. K. Goudy, Supt. Public Instruction. 


NEVADA. 


. S. L. Lee, Carson City, Prestdent ; Dr. J. A. Lewis, Reno, Secretary ; Dr. J. 


J. Henderson, Elko. 
NEW HAMPSHIRE. 


. G. P. Conn, Concord, Prestdent ; Dr. Irving A. Watson, Concord, Secretary ; 


Gov. John B. Smith, Hillsborough, ex officio; Attorney-General E. G. East- 
man, Exeter, ex officio; Hon. James A. Weston, Manchester; Dr. John J. 
Berry, Portsmouth. 


NEW JERSEY. 


. C. F. Brackett, LL. D., Princeton, Pres¢dent; Dr. Ezra M. Hunt, LL. D., 


Trenton, Secretary; Dr. E. R. O’Reilly, Elizabeth; Hon. Henry C. Kelsey, 
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